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ANALYSES  OF  ROCKS  AND  MINERALS  flW  THE  LAB- 
ORATORY OF  THE  UNITED  STATES ■•GHX)L0GICAL 
SURVEY,  1880-1914.  * "    /  . 

•  .•'/. ': 

By  F.  W.  Clarke.  ■*.':•*    . 


INTRODUCTION. 

The  present  Geological  Survey  of  the  United  States  was  organized 
in  1879.  In  1880,  in  connection  with  the  Colorado  work,  a  chemical 
laboratory  was  established  at  Denver  in  charge  of  W.  F.  Hillebrand, 
with  whom  were  associated  Antony  Guyard  and,  later,  L.  G.  Eakins. 
[n  1882  W.  H.  Melville  was  placed  in  charge  of  a  second  laboratory 
at  San  Francisco,  and  in  the  autmnn  of  1883  the  central  laboratory 
was  started  in  Washington,  with  myself  as  chief  chemist.  In  No- 
vember, 1885,  Dr.  HiUebrand  was  transferred  to  Washington;  early 
in  1888  he  was  followed  by  Mr.  Eakins,  and  the  Denver  laboratory 
was  discontinued.  In  the  spring  of  1890  Dr.  Melville  also  was  trans- 
ferred to  Washington,  and  since  then  the  geochemical  work  of  the 
Survey  has  been  concentrated  at  headquarters.  The  special  labora- 
tories of  the  water-resources  and  technologic  branches  of  the  Survey 
are  not  included  in  this  statement  and  their  work  is  not  represented 
in  this  bulletin. 

Up  to  January  1,  1914,  nearly  8,000  analyses  have  been  made  in 
the  laboratory  at  Washington  of  rocks,  minerals,  ores,  waters,  sedi- 
ments, coals,  metals,  and  other  substances  with  which  geology  has  to 
do.  Some  hundreds  of  analyses  were  also  made  in  the  laboratories  at 
Denver  and  San  Francisco.  A  fair  amount  of  research  work  upon 
mineralogical  and  analytical  problems  has  also  been  done.  In  all 
of  this  work  the  following  chemists  have  been  employed :  E.  T.  Allen, 
R.  K.  Bailey,  Charles  Catlett,  T.  M.  Chatard,  F.  W.  Clarke,  L.  G. 
Eakins,  J.  G.  Fairchild,  F.  A.  Gooch,  Antony  Guyard,  W.  B.  Hicks, 
W.  F.  Hillebrand,  W.  F.  Hunt,  W.  H.  MelviUe,  H.  C.  McNeU,  Chase 
Palmer,  R.  B.  Riggs,  W.  T.  Schaller,  E.  A.  Schneider,  George  Steiger, 
H.  N.  Stokes,  E.  C.  SulUvan,  WiUiam  Valentine,  R.  C.  Wells,  W.  C. 
Wheeler,  and  J.  E.  Whitfield.  At  present,  January  1,  1914,  eight 
of  these  chemists  are  employed  in  the  Survey.  Other  officers  of 
the  Survey  have  been  occupied  more  or  less  with  chemical  questions, 
but  the  men  named  in  this  list  were  connected  directly  with  the 
laboratory.  Some  work  for  the  chemical  division  has  also  been  done 
by  chemists  not  regularly  on  the  rolls  of  tb^  Survey,  but  their  analyses, 
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with  the  exception  of  a  ^Ogle  ^^roup  to  be  noted  later,  do  not  fall 
within  the  scope  of  tbi'*}pap^r. 

Quite  naturaUy^-onVccount  of  the  activity  of  the  petrographers,  a 
dominant  feaj^iCb^'of  the  laboratory  work  has  been  the  analysis  of 
rocks,  fhesp  Ijave  been  studied  in  great  numbers  and  in  the  most 
thorough''^ay.  The  results  have  appeared  in  widely  scattered  pub- 
licatitS^d^  cT^icial  reports,  monographs,  bulletins,  American  and  foreign 
journkls,  and  so  on.  The  object  of  this  bulletin  is  to  bring  together 
..,  i\k\s*  valuable  material,  together  with  such  bibliographic  and  petro- 
*.*•  •/•.graphic  data  as  seem  to  be  necessary,  in  order  to  identify  the  speci- 
mens and  to  facilitate  chemical  discussion.  Analyses  of  minerals 
have  also  been  made  in  considerable  numbers,  and  they  are  collected 
in  the  final  section  of  this  book.  Some  such  analyses  were  made  with 
direct  reference  to  petrographic  studies  and  therefore  are  cited  in 
connection  with  the  rocks  to  which  they  belong.  Meteorites,  of 
which  29  have  been  analyzed,  are  brought  into  the  work  on  accoimt 
of  their  petrographic  relations,  and  the  groups  of  clays  and  soils  have 
been  admitted  because  of  the  bearing  of  these  substances  on  the  study 
of  slates  and  shales.  The  actual  number  of  analyses  given  in  the 
bulletin  is  as  follows: 

Igneous  and  crystalline  rocks,  including  analyses  of  soluble  or  in- 
soluble fractions,  etc 1, 407 

Sandstones,  cherts,  and  sinters 79 

Carbonate  rocks 315 

Slates  and  shales 65 

Clays,  soils,  etc 147 

Meteorites  and  separations  fn>m  them 62 

Minerals 714 

2,789 

It  may  be  observed  that  the  classification  thus  indicated  has  not 
been  rigorously  followed.  The  study  of  some  sedimentary  rocks  has 
been  so  related  to  that  of  their  igneous  neighbors  that  the  analyses  are 
best  tabulated  together;  but  these  exceptions  are  few,  and  all  are 
properly  noted.  The  heading  '* Igneous  and  crystalline  rocks"  has 
been  used  in  the  broadest  and  most  liberal  way,  and  doubtless  many 
of  the  analyses  given  under  it  might  properly  be  otherwise  classified. 
In  case  of  uncertainty,  convenience  has  furnished  the  rule  to  follow. 

Within  each  division  of  the  analyses  the  classification  chosen  has 
been  geographic.  The  petrographic  grouping  of  the  rocks  would 
doubtless  be  best  were  petrographers  agreed  on  it;  but  their  differ- 
ences are  many,  and  the  chemist  will  do  well  to  avoid  them.  The 
geographic  method,  moreover,  has  some  advantages  of  its  own.  It 
facilitates  the  study  of  areas,  it  simplifies  the  bibUographic  refer- 
ences, and  it  brings  together,  in  great  measure,  the  work  of  each 
petrographer  for  whom  analyses  have  been  made.    Thus,  most  of 
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DiUer's  work  has  been  done  in  California,  most  of  Cross's  in  Colorado, 
and  most  of  Iddings's  in  the  Yellowstone  National  Park,  and  the 
analyses  of  each  are  massed,  and  their  discussion  is  practically 
uniform.  As  regards  nomenclature,  each  rock  has  received  the 
designation  given  it  by  its  describer  and  no  liberties  have  been  taken. 
This  plan  may  cause  some  lack  of  uniformity;  but  no  other  pro- 
cedure seemed  to  be  practicable.  Whenever  it  was  possible,  how- 
ever, I  have  inserted  in  italics  the  new  names  proposed  by  Cross, 
Iddings,  Pirsson,  and  Washington  in  their  classification  of  the  igneous 
rocks.  Most  of  these  names  were  taken  from  Washington's  great 
compilation  of  analyses  published  by  the  Survey  in  1903.^  Other 
names  have  been  added  by  Washington  and  some  by  geologists  for 
whom  analyses  were  made.  This  addition,  it  is  beheved,  will  assist 
j>etrographers  in  their  study  of  the  material  thus  brought  together. 

The  analyses  vary  in  completeness.  Among  the  sedimentary  rocks 
especially  partial  analyses  are  common,  but  in  the  igneous  group 
thoroughness  is  more  general.  In  the  early  days  of  the  chemical 
division  many  analyses  were  made  in  the  older  way,  just  as  they 
are  still  made  in  many  laboratories  to-day — that  is,  only  the  main 
constituents,  those  having  direct  petrographic  significance,  were 
determined.  In  such  analjrses  titanium,  phosphorus,  barium,  stron- 
tium, chlorine,  and  other  minor  ingredients  were  ignored;  and, 
although  the  results  were  in  some  respects  satisfactory,  they  left 
much  to  be  desired.  Latterly  greater  completeness  has  been  sought 
for,  the  work  done  has  been  much  fuller,  and  the  data  obtained  can 
be  discussed  with  much  closer  approach  to  accuracy.  The  old 
form  of  ''complete  analysis''  is  to  be  discouraged.  It  leads  too  often 
to  erroneous  conclusions,  and  only  the  best  modem  methods  of  work 
and  of  statement  should  be  tolerated.  The  fuller  analyses,  more- 
over, have  brought  some  interesting  points  to  light;  titanium  now 
appears  to  be  one  of  the  more  abundant  elements,  and  barium  and 
strontium  are  found  to  be  almost  universally  diffused  in  igneous  rocks 
in  perceptible  quantities. 

On  general  principles  the  analysis  of  a  rock  and  its  petrographic 
d^cription  should  be  two  parts  of  the  same  investigation,  matching 
each  other  completely.  In  practice,  however,  this  rule  does  not 
always  hold,  and  the  departures  from  it  are  in  two  opposite  directions. 
For  example,  an  analysis  of  the  older  type  says  nothing  of  titanium 
and  phosphorus,  while  the  microscope  reveals  the  presence  of  sphene 
and  apatite.  In  this  case  the  petrographer  has  been  more  thorough 
than  the  chemist.  On  the  other  hand,  a  full  and  perfect  analysis  may 
be  given,  accompanied  by  a  petrographic  description  of  the  most 
general  kind,  in  which  only  the  main  mineral  constituents  of  the  rock 

1  Professional  Paper  14.    Abbreviations  in  Professional  Paper  2ii. 
82236*— Bull.  591—15 2 
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are  noted.  Here  the  analysis  has  been  incompletely  used  and  the 
pctrographic  discussion  is  defective.  It  is  hoped  that  the  publication 
of  this  material  may  lead  to  a  clearer  recognition  of  the  mutuality 
which  should  exist  between  the  chemical  and  the  microscopic  re- 
searches, and  so  bring,  in  the  future,  both  Unes  of  investigation  more 
into  harmony.  Hitherto  the  chemist  and  the  petrographer  have 
worked '  too  much  apart,  and  each  has  too  often  misunderstood  the 
purpose  of  the  other.  If  the  study  of  the  thin  section  could  always 
precede  the  analysis,  the  pctrographic  problems  could  be  stated  more 
clearly  and  the  chemical  evidence  might  be  rendered  much  more 
pertinent  and  satisfactory. 

Dimng  the  preparation  of  this  bulletin  much  assistance  was  ren- 
dered by  the  pctrographcrs  and  geologists  connected  with  the  Survey, 
especially  with  reference  to  analyses  hitherto  unpublished.  Credit 
has  been  given  for  all  the  data  thus  added.  Twenty-eight  analyses 
of  rocks  from  Montana,  made  by  or  under  the  direction  of  Prof. 
L.  V.  Pirsson,  of  Yale  University,  in  connection  with  regular  Survey 
work,  are  included  in  the  tabulations.  With  this  exception  all  the 
analyses  given  were  made  in  the  Survey  laboratories.  To  those  exe- 
cuted in  the  laboratory  at  Wasliington  '^record  numbers"  are  at- 
tached, which  serve  to  identify  them  on  the  record  books  of  the  di- 
vision of  chemistry. 

AVERAGE  COMPOSITION  OF  ROCKS. 

In  a  paper  published  some  years  ago,^  on  the  relative  abundance  of 
the  chemical  elements,  I  computed  the  average  composition  of  the 
primitive  crust  of  the  earth  from  880  analyses  of  eruptive  and  crystal- 
line rocks.  Of  these  analyses  only  207  were  from  the  laboratories  of 
the  Survey,  and  673  were  collected  from  other  American  and  foreign 
sources.  A  large  proportion  of  them  were  incomplete,  r^arded  from 
a  modem  point  of  view,  yet  the  results  obtained  were  fairly  conclusive. 

In  Bulletin  148  a  similar  estimate  was  given,  based  upon  680 
complete  analyses  found  in  the  Survey  records,  plus  some  himdreds 
of  determinations  of  silica,  lime,  and  alkalies.  Again,  in  Bulletin  168, 
a  tliird  estimate  was  presented,  representing  830  complete  analyses 
and  some  partial  determinations,  all  made  in  the  Survey  laboratories. 
In  1899  Harker^  pubUshed  a  computation  covering  397  analyses  of 
British  rocks,  and  Washington'  has  worked  out  the  average  of  1,811 
analyses  given  in  his  compilation.  A  more  recent  computation  by 
Harker  covers  536  British  rocks,  with  results  similar  to  those  cited. 

For  the  more  important  constituents  of  igneous  rocks  the  five  esti- 
mates mentioned  above  agree  remarkably  well,  and  yet  they  are  not 
thoroughly  comparable.  Most  of  the  397  analyses  discussed  by 
Harker  were  incomplete,  at  least  if  considered  from  a  modem  stand- 


1  U.  8.  Geol.  Survey  Bull.  78,  p.  34, 1891. 

»  Geol.  Mag.,  4th  decade,  vol.  C,  p.  220. 

•U.S.  Geol.  Survey  Prof.  Paper  14, p.  lOG,  1903. 
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point.  In  only  34  of  them  was  titanium  taken  into  account,  and  in 
only  55  is  phosphorus  mentioned.  These  omissions  affect  the  per- 
centages of  other  things  and  lessen  the  value  of  the  computation  very 
materially.  Excluding  manganese  the  five  averages  may  be  tabu- 
lated as  follows.     Minor  constituents  will  be  considered  later: 


Clarke. 

Harker. 

Washing- 

Ftet. 

8ecoDd. 

Third. 

ton. 

SiO, 

58.59 
15.04 
8.94 
3.48 
4.49 
5.29 
3.20 
2.90 

}       1.96 

.55 
.22 

59.77 
15.38 
2.65 
3.44 
4.40 
4.81 
3.61 
2.83 
/ 

59.  n 
15.41 
2.63 
3.52 
4.36 
4.90 
3.55 
2.80 

58.75 
15.64 
5.34 
2.40 
4.09 
4.98 
3.25 
2.74 

\       2.23 

.12 
.02 

58.239 

Al*c5i. 

15.796 

FeiOt. 

3.334 

FeO 

3.874 

ligO 

3.843 

CftO      

5.221 

Ka|0 

3.912 

K?> 

3.161 

H*0  at  100*     

/             .363 

\           1.428 

1.099 

HflO  above  100" 

\        1.61 
.53 
.21 

1.52 
.60 
.22 

TiOi. 

p«o».!!;*.' 

.373 

99.66 

99.14 

99.22 

99.56 

100.583 

Examination  of  the  foregoing  table  shows  several  discrepancies, 
and  one  of  them  is  in  the  variable  treatment  given  to  water.  In 
two  columns  hygroscopic  water  does  not  appear;  in  two  others  total 
water  is  given;  in  Washington's  estimate  a  discrimination  has  been 
made.  If  we  reject  the  figures  for  water  and  recalculate  the  remain- 
ing constituents  te  100  per  cent,  the  comparison  of  estimates  will 
assume  the  following  form: 


SiOj.. 
AlrO,. 
Fekx,. 
Feb.. 
MeO.. 
CaO.. 
NavO. 

TfO,.. 
PjOu. 


Clarke. 

Harker. 

First. 

Second. 

Third. 

50.97 

61.22 

61.12 

60.36 

15.39 

16.76 

15.77 

16.07 

4.03 

2.71 

2.60 

5.48 

3.56 

3.53 

3.60 

2.46 

4.60 

4.51 

4.46 

4.20 

5.41 

4.93 

5.02 

6.12 

3.28 

3.60 

3.63 

3.34 

2.97 

2.90 

2.87 

2.83 

.56 

.54 

.61 

.12 

.23 

.22 

.23 

.02 

100.00 

100.00 

100.00 

100.00 

Washing- 
ton. 


68.96 
16.99 
3.37 
3.93 
3.80 
6.28 
3.96 
3.20 
1.06 
.37 

100.00 


Between  Washington's  computation  and  mine  there  is  one  funda- 
mental difference — a  difference  of  method.  In  my  own  calculations 
analyses  were  averaged  together  as  if  each  one  was  complete — an 
assumption  which  is  not  justifiable.  In  some  analyses  minor  con- 
stituents were  not  reported;  in  others  they  were  determined  with 
great  care.  The  average  of  analyses  varying  in  this  way  will  obviously 
give  too  low  a  result  for  the  rarer  substances.  Washington's  poUcy 
was  to  consider  the  rock-forming  elements  separately,  averaging  each 


20  ANALYSES  OF  BOCKS  AND  MINEBAL8,  1880-1914. 

according  to  the  actual  number  of  determinations  made,  and  thus  to 
secure  a  truer  group  of  estimates.  For  example,  his  average  repre- 
sents 1,81 1  determinations  of  AljOj  and  SiOj,  1,625  of  FejO,  and  FeO, 
1,139  of  TiOj,  955  of  PA^  and  only  731  of  MnO.  The  data  thus 
utilized,  however,  coming  from  many  laboratories  and  representing 
various  methods  of  analysis,  are  evidently  of  very  imequal  value ;  and 
this  consideration  counts  for  something  against  the  result  finally 
obtained.  I  have  therefore  thought  it  desirable  to  repeat  the  com- 
putation, applying  Washington's  method  to  the  determinations  made 
in  the  laboratories  of  the  Siuv^ey  alone  and  using  all  the  analyses, 
partial  or  complete,  for  my  purpose.  Every  determination  made 
upon  an  igneous  rock  has  been  thus  utilized.  If  an  element  was 
definitely  reported  as  absent,  it  has  coimted  as  zero  in  the  averaging. 
To  the  statement  of  a  'Hrace"  I  have  arbitrarily  assigned  the  value  of 
0.01  per  cent.  In  this  way  I  have  obtained  the  following  averages, 
which  represent  all  of  the  data  accumulated  by  the  chemists  of  the 
Survey  down  to  January  1,  1914. 

Silica. — Average  of  1,714  determinations,  60.86  per  cent. 

Alumina. — Average  of  1,193  determinations,  15.17  per  cent.  In  93  additional  deter- 
minations, TiOj  and  PjO^  were  not  separated;  and  these,  tiierefore,  are  not  in- 
cluded in  the  computation. 

Ferric  oxide. — 1,242  determinations.    Average  2.70  per  cent. 

Ferrous  oxide. — 1,238  determinations.  Average,  3.52  per  cent.  In  38  analyaes  the 
oxides  of  iron  were  not  separately  determined,  and  in  them  the  figure  for  iron  is 
excluded  from  the  calculation. 

Magnesia. — 1,328  determinations.    Average,  3.88  per  cent. 

Lime. — 1,564  determinations.    Average,  4.93  per  cent. 

Soda. — 1,632  determinations.    Average,  3.44  per  cent. 

Potash. — 1,624  determinations.    Average,  3.05  per  cent. 

Water. — In  294  analyses,  total  water  was  determined;  average,  1.80  per  cent.  In  912 
analyses,  water  lost  below  100°-110°  was  estimated;  average,  0.48  per  cent.  In 
959  analyses,  water  retained  above  100°-110°  gave  an  average  of  1.45  per  cent. 
Combining  these  data,  the  probable  percentages  are  HgO— ,  0.47,  and  H2O+, 
1.48  per  cent. 

Titemic  oxide. — 1,140  determinations.    Average  0.80  per  cent. 

Zirconia. — 372  determinations.  Average  0.023  per  cent.  These  determinations  were 
not  made  so  generally  as  to  give  the  average  any  great  importance. 

Phosphoric  oxide. — 1,136  determinations.     Average,  0.29  per  cent. 

Baryta. — 793  determinations.     Average,  0.104  per  cent. 

Strontia. — 649  determinations.     Average  0.04  per  cent. 

Manganese  oxide. — 1,155  determinations.     Average  0.10  per  cent. 

Carbon  dioxide. — 730  determinations.  Average,  0.49  per  cent.  This  is  doubtless  too 
high,  for  in  many  rocks  carbon  dioxide  was  not  looked  for.  In  163  of  the  analyses 
in  which  it  was  reported  the  percentage  was  zero. 

lAihia. — Commonly  reported  in  traces,  but  often  absent.  Reckoning  a  "trace"  as 
0.01,  the  average  of  581  analyses  is  0.011  per  cent.  This  is  probably  not  far  from 
a  irue  estimate. 

Nickel  oxide. — 299  determinations.  Avei]^ige,  0.026  per  cent,  which  is  probably  too 
high. 

Chromic  oxide, — ^293  determinations.    Average,  0.05  per  cent.     Probably  too  high. 
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Vanaditan  triaxide, — Only  102  determinatioiiB  are  reported;  average,  0.026  per  cent. 
Deterndnations  too  few  to  give  tliis  value  any  weight.  The  figure,  however,  is 
not  without  interest.* 

Chlorine. — Determined  or  proved  to  be  absent  in  265  cases.  Average,  0.064  per  cent. 
Probably  too  high. 

Fhiorine. — Only  determined  or  proved  to  be  absent  in  112  analyses.  Average,  0.10 
per  cent,  which  is  undoubtedly  too  high.  An  inferior  limit,  however,  may  be 
fixed  with  reference  to  P2O5.  If  we  assume  that  to  represent  apatite,  the  equiva- 
lent amount  of  fluorine  should  be  0.026  per  cent.  The  true  average  must  be 
slightly  higher. 

Stdphur, — This  element  is  reported  in  three  forms— as  S,  as  SO3,  and  as  FeS,. 
Reported  as  S,  307  analyses  give  an  average  0.044  per  cent.  As  SO,,  327  analyses 
give  0.11  per  cent,  equivalent  to  0.044  per  cent  of  S.  In  149  analyses  0.68  per 
cent  FeS,  was  found,  equivalent  to  0.36  of  sulphur  and  0.32  of  Fe.  The  latter 
must  be  taken  into  account  in  estimating  total  iron.  General  average  for  sulphur, 
0.104  per  cent. 

Now,  if  minor  constituents  are  omitted  and  only  those  whicl\ 
appear  in  Washington's  calculation  are  considered,  his  average  and 
mine  may  be  compared  as  follows: 


SiOs.. 

AliOt. 

TetOt. 

FeO.. 

M«0.. 

CaO... 

Ka«0. 

K,0.. 

U9O- 

H,0+ 

T10«.. 

p,o,. 

linO. 


Asgiyen. 


Clarke. 


00.86 

15.17 

2.70 

a.  62 

3.88 

4.93 

3.44 

3.05 

.48 

1.45 

.80 

.29 

.10 


Wash- 
fngUm, 


5&230 

15. 7M 

3.S34 

3.874 

3.843 

5.221 

3.912 

3.161 

.363 

1.428 

1.039 

.373 

.219 


Reduced  to  100  per 
cent. 


100.67  I    100.802 


Clarke. 


90.47 

15.07 

2.68 

3.50 

3.85 

4.88 

3.41 

3.03 

.48 

1.44 

.80 

.29 

.10 


100.00 


Wash- 
iiu;:ton. 


57.78 

15.67 

3.81 

3.84 

3.81 

5.18 

3.88 

3.13 

.36 

1.42 

1.03 

.37 

.22 


100.00 


One  reason  for  the  difference  between  my  estimate  and  Washing- 
ton's is  not  far  to  seek.  The  two  columns  of  reduced  averages  are 
not  strictly  comparable,  for  one  contains  many  partial  analyses, 
and  the  other  relates  only  to  those  which  are  nominally  complete. 
For  the  interpretation  of  a  subsilicic  rock,  which  is  mineralogically 
complex,  a  full  analysis  is  usually  necessary.  For  the  simpler  per- 
silicic rocks,  determinations  of  slUca,  lime,  and  alkalies  are  often 
sufficient  for  petrographic  purposes.  The  partial  analyses,  therefore, 
represent  mainly  persiUcic  varieties,  and  their  inclusion  in  the  average 
tends  to  raise  the  percentage  of  silica  and  to  lower  that  of  magnesia 
or  iron.  But  the  persilicic  rocks  are  imdoubtedly  more  abundant 
than  those  of  the  other  class,  and  so  I  am  incUned  to  regard  the  higher 
figure  for  siUca  as  more  probable  than  the  lower.     If,  however,  we 


*  See  Hfllebrand,  W.  F.,  U.  S.  Oeol.  Sonrey  Bull.  167, 1900,  on  the  vanadium  found  in  57  rocks. 
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include  all  the  minor  constituents  of  rocks  as  given  in  my  computa- 
tion, the  final  result  assumes  the  following  form: 


SiOi.. 
AbO,. 
FeaOa. 
FeO.. 
MgO.. 
CaC. 
KasO. 
K»0.. 
HiO- 
H,0+ 
TlOi.. 
ZrOj.. 
COi... 
P,Oft.. 
S 

a.... 

F 

BaO.. 
SrO.. 
MnO. 
NiO.. 
Cr,o,. 

lJiO.. 


Found. 

Reduced 
to  100. 

60.86 

59.88 

15.17 

14.92 

a.  70 

2.66 

3.52 

3.46 

3.88 

3.82 

4.93 

4.85 

3.44 

S.  39 

8.05 

3.00 

.48 

.47 

1.45 
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100.000 


In  the  elementary  column  the  iron  reported  in  iron  pyrites  is 
included,  but  hygroscopic  water  is  thrown  out.  The  elements  not 
included  in  the  calculation  represent  minor  corrections,  to  be  applied 
whenever  necessity  may  arise.  For  estimates  of  their  probable 
amounts  Vogt's  papers  may  be  consulted.^  The  percentages  assigned 
to  C,  Zr,  CI,  F,  Ni,  Cr,  and  V  are  nothing  more  than  very  rough 
approximations. 

By  a  similar  statistical  process  I  have  tried  to  ascertain  something 
with  regard  to  the  relative  abundance  of  the  more  important  rock- 
forming  minerals.  Nearly  700  analyses  of  igneous  rocks  were  studied, 
and  the  foregoing  table  of  averages  was  also  taken  into  account. 
For  apatite,  and  for  the  titanium  minerals  titanite,  ilmenite,  and 
rutile  the  calculation  was  simple,  but  the  other  figures  in  the  follow- 
ing table  are  approximative  only: 

Apatite 0. 6 

Titanium  minerals 1. 5 

Quartz 12.0 

Feldspars 59. 5 

Biotite 3. 8 

Hornblende  and  pyroxene 16. 8 

94.2 

The  less  frequent  minerals  make  up  the  remaining  5.8  per  cent. 
The  computation,  although  it  is  by  no  means  conclusive,  is  not  with- 
out some  significance.     It  is  interesting  to  note  that  the  average 

1  Zeitschr.  prakt.  Geologic,  1808,  pp.  225, 314, 377, 413;  and  1899,  pp.  10, 274. 
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igneous  rock  has  very  nearly  metasilicate  ratios  and  is  close  to  an 
andesite  in  composition.  Its  place  in  the  new  classification  of  rocks 
has  been  fully  discussed  by  Washington.^ 

For  computing  the  average  composition  of  the  sedimentary  rocks 
existing  anal3rses  of  individual  samples  are  too  few  and  too  in- 
complete to  yield  any  conclusions  of  value.  Attempts  have  been 
made  to  partly  use  the  data,  as  for  example,  by  Joly,'  and  it  seems 
probable,  therefore,  that  better  material  will  not  be  without  interest 
or  scientific  value. 

Nearly  20  years  ago,  at  the  request  of  G.  K.  Gilbert,  a  series  of 
composite  analyses  of  sedimentary  rocks  was  made  in  this  laboratory. 
Many  samples  were  mixed  into  one  uniform  sample,  from  which, 
by  a  single  analysis,  an  average  composition  was  determined.  The 
material  was  selected  and  the  samples  were  prepared  by  Mr.  Gilbert, 
assisted  by  G.  W.  Stose,  and  the  analyses  were  made  by  H.  N.  Stokes. 
The  data  obtained  may  be  tabulated  as  follows: 

A.  Composite  analysis  of  27  Mesozoic  and  Cenozoic  shales.    Each  individual  shale 

was  taken  in  amount  roughly  proportional  to  the  mass  of  the  formation  which 
it  represented. 

B.  Composite  analysis  of  51  Paleozoic  shales,  weighted  as  in  the  former  case. 

C.  General  average  of  A  and  B,  giving  them,  respectively,  weights  as  3  to  5.    This 

average  represents  78  rocks. 

D.  Composite  analysis  of  253  sandstones,  about  1  gram  of  each  being  taken  in  pre- 

paiing  the  average  sample. 
£.  Composite  analysis  of  371  sandstones  used  for  building  purposes.    Equal  weights 
taken. 

F.  Composite  analysis  of  345  limestones,  equal  weights  being  taken. 

G.  Composite  analysis  of  498  limestones  used  for  building  purposes.    Equal  weights 

taken. 
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Trace. 
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a  Includes  organic  matter.  b  of  organic  origin. 

»  U.  8.  Geol.  Sttfvey,  Prof.  Paper  14. 1903. 
>  An  estimate  of  the  geologicafage  of  the  earth:  Royal  Dublin  Soc.,  Sci.  Trans.,  vol.  7,  p.  23, 1899. 
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These  analyses  may  be  used  for  a  variety  of  purposes.  For  ex- 
ample, they  can  help  in  tracing  the  change  from  an  average  igneous 
rock  to  an  average  sediment.  They  suggest  sometAiing  as  to  the 
characteristic  features  which  distinguish  a  good  building  stone  from 
other  limestones  and  sandstones.  They  are  appUcable  to  the  dis- 
cussion of  a  variety  of  large  theoretical  problems  like  that  chosen  by 
Prof.  Joly.^     These  considerations  alone  justify  their  publication  hei«. 

ABBREVIATIONS  USED. 

Of  the  abbreviations  used  for  bibliographic  reference  only  five  need 
explanation,  and  they  refer  to  the  official  publications  of  the  Survey — 
"  Ann."  for  Annual  Report, "  Mon.''  for  Monograph,  "  Bull."  for  Bulle- 
tin, "  P.  P."  for  Professional  Paper,  and ''  Folio"  for  Folio  of  the  Geo- 
logic Atlas.  The  others  relate  to  well-known  journals  and  are  famil- 
iar to  all  geologists.  The  letters  P.  R.  C,  following  the  description  of 
a  rock,  refer  to  the  petrographic  reference  collection  of  the  Survey  and 
are  followed  by  the  number  assigned  to  the  rock  in  that  series.  In 
the  tables  of  analyses  the  symbols  HjO—  and  H,0+  indicate  re- 
spectively the  water  lost  at  or  near  100°,  and  that  expelled  at  higher 
temperatiires. 

For  the  information  of  readers  in  foreign  countries  the  abbrevia- 
tions used  for  names  of  States  of  the  United  States  are  explained 
below: 


Ala.,  Alabama. 

Ariz.,  Arizona. 

Ark.,  Arkansas. 

Cal.,  California. 

Colo.,  Colorado. 

Conn.,  Connecticut. 

Del.,  Delaware. 

D.  C,  District  of  Columbia. 

Fla.,  Florida. 

Ga.,  Georgia. 

ni.,  Illinois. 

Ind.,  Indiana. 

Kans.,  Kansas. 

Ky.,  Kentucky. 

La.,  Louisiana. 


Md.,  Maryland. 
Mass.,  Massachusetts. 
Mich.,  Michigan.' 
Minn.,  Minnesota. 
Miss.,  Mississippi. 
Mo.,  Missouri. 
Mont.,  Montana. 
Nebr.,  Nebraska. 
Nov.,  Nevada. 
N.  H.,  New  Hampshire. 
N.  J.,  New  Jersey. 
N.  Mex.,  New  Mexico. 
N.Y.,  New  York. 
N.  C,  North  Carolina. 
N.  Dak.,  North  Dakota. 


Okla.,  Oklahoma. 
Oreg.,  Oregon. 
Pa.,  Pennsylvania. 
R.  I.,  Rhode  Island. 
S.  C,  South  Carolina. 
S.  Dak.,  South  Dakota. 
Tenn.,  Tennessee. 
Tex.,  Texas. 
Vt.,  Vermont. 
Va.,  Virginia. 
Wash.,  Washington. 
W.  Va.,  West  Virginia. 
Wis.,  Wisconsin. 
Wye,  Wyoming. 


^  See  also  Clarke,  F.  W.,  Some  geochemical  statistics:  Am.  Phllos.  Soc.  Pfoc.,  vol.  51,  p.  214, 1912. 


ANAIiTSES  OF  lOXEOUS  AND  CRTSTAIiUNE  ROCKS. 

MAINE. 

1.  mocm  moM  AmoosToox  oomrrr. 

Described  by  H.  E.  Gregory  in  Bull.  165.  Analysee  by  W.  F.  HiUebnlnd,  record 
No.  1795. 

A.  Quartz  trachyte  (boetonite),  Quoggy  Joe  Mountain,  Preeque  Isle  Township. 
LiparoH.  Con  tains  quartz,  orthoclase,  idbite,  and  magnetite,  with  siderite,  kaolin, 
and  chlorite. 

B.  Teschenite,  Mapleton  Township.  AkeroH.  In  dikes  cutting  shales.  Contains 
andesine,  augite,  biotite,  apatite,  analcite,  and  magnetite. 

C.  Andesite,  Edmunds  Hill,  Chapman  Township.  Tonalo^e.  Contains  labradorite, 
orthoclase,  pyroxene,  apatite,  and  magnetite. 

D.  Caldferous  sandstone,  New  Sweden  Township.  Contains  calcite,  alkali  feld- 
spar, quartz,  magnetite,  muscovite,  and  siderite.  Included  here  because  studied  as 
one  of  the  group. 

E.  Diabase  (basaltic  glass),  Mars  Hill.    Omose.    Not  resolvable  into  minerals. 

F.  Rhyolite,  Haystack  Mountain.  Liparose.  Contains  quartz,  albite,  and  ortho- 
clase, with  sphene  and  accessory  chlorite  and  kaolin. 

G.  Volcanic  tuff,  southeast  base  of  Castle  Hill.  Contains  fragments  of  trachyte, 
andesite,  devitrified  ^ass,  and  lapilli. 

H.  Diabase,  Aroostook  Falls,  near  Maine  boundary  line.  Beerbtichose.  Dike. 
Contains  plagioclase,  pyroxene,  pyrite,  apatite,  chlorite,  and  a  little  calcite. 
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2.  mSCELLAHSOUS  KOCES. 

A.  Elseolite  syenite,  var.  litchfieldite,  from  Litchfield.  Nordmarkage.  Described 
by  Bayley  in  Bull.  150,  p.  201;  and  in  Bull.  Geol.  Soc.  America,  vol.  3,  p.  231.  Con- 
tains eloeolite,  two  feldspars,  and  lepidomelane,  with  sodalite,  cancrinite,  and  zircon 
as  accessories.    Analysis  by  L.  G.  Eakins,  record  No.  1298.     P.  R.  C.  77  and  949. 

For  analyses  of  feldspar,  elasolite,  hydronephelite,  lepidomelane,  sodalite,  and  can- 
crinite from  this  rock,  see  pages  300,  309,  310,  329,  and  334. 

B.  Syenite  porphyry,  Appleton,  Knox  County.  Prowenose.  Described  by  E.  S. 
Bastin  in  Jour.  Geology,  vol.  14,  p.  173.  Contains  potash  feldspar,  albite,  biotite, 
hornblende,  zircon,  titanite,  apatite,  iron  ores,  and  a  little  quartz.  Analysis  by 
G.  Steiger,  record  No.  2232. 

C.  Pyrrhotitic  peridotite,  East  Union.  Lemumdose.  Described  by  Bastia  in  Jour. 
Geology,  vol.  16,  p.  124.  Contahis  pyrrhotite,  with  some  pyrite  and  chalcopyrite, 
olivine,  plagioclase,  hornblende,  and  magnetite.  Also  small  amoimts  of  biotite  and 
spinel,  with  secondary  serpentine,  amphibole,  chlorite,  and  calcite.  Analysis  by 
W.  F.  Hillebrand,  record  No.  2301.     P.  R.  C.  1659. 

D.  E.  Two  pegmatites  (graphic-granite).  Fisher's  quarry,  Topsham.  Omease.  Col- 
lected by  Bastin.  Essentially  quartz  and  orthoclase.  Analyses  by  Steiger,  records 
Nos.  2345,  2357.     P.  R.  C.  1886.    Described  by  Bastin  in  Bull.  445. 

F.  Pegmatite,  Auburn.  Omeoae.  Collected  by  Bastin.  Analysis  by  Steiger,' 
record  No.  2393. 
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A.  Elaeolite  syenite.  Red  Hill.  Moultonboro.  Umpfekose.  Described  by  Bayley 
in  Bull.  Geol.  Soc.  America,  vol.  3.  p.  231.  Contains  elseolite.  augite,  hornblende, 
biotite,  sodalite,  albite,  and  orthoclase,  with  accessory  apatite,  sphene,  magnetite,  and 
an  occasional  zircon.    Fibrous  decomposition  products  are  also  present.    P.  R.  C.  203. 

B.  Mixed  albite  and  orthoclase  from  A. 
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C.  Nepheline  (elieolite)  from  A.  Analysis  by  W.  F.  Hillebrand,  record  No.  1321. 
The  mixed  nepheline  and  feldspar  were  treated  with  dilute  hydrochloric  acid,  and  the 
reddue  was  extracted  with  sodium  carbonate  solution.  C  represents  the  soluble  part 
and  B  the  insoluble. 

D.  Camptonit«,  Campton  Falls.  Analysis  by  L.  G.  Eakins,  record  No.  1298. 
Described  by  J.  P.  Iddings  in  Bull.  150,  p.  239.  Contains  hornblende,  plagioclase, 
orthoclase.  augite,  iron  ore.  biotite,  apatite,  pyrite,  and  a  mineral  which  appears  to  be 
analcite.    Also  variable  calcite.  serpentine,  and  chlorite.    P.  R.  C.  92. 

E.  Quartz  porphyry.  Pemigewasset.     Toicanose.    AnaWsis  by  Eakins,  No.  1298. 
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VERMONT, 


1.  BOOKS  OF  MOUVT  ASCTTrVST. 

Described  by  R.  A.  Daly  in  Bull.  209.  Analyses  by  W.  F.  Hillebrand.  record  Nos. 
1621,  1657. 

A.  Biotite  granite.  TAparose.  Contains  quartz,  orthoclase,  plagioclase  (micro- 
perthite),  biotite,  magnetite,  sphene,  apatite,  and  zircon.    P.  K.  C.  1340. 

B.  Basic  segr^ation  in  biotite  granite.  Akeroae.  Contains  biotite.  hornblende, 
quartz,  plagioclase,  microperthite,  much  sphene  and  apatite,  some  magnetite  and 
zircon.    P.  R.  C.  1338. 

C.  Another  sample  of  B,  but  containing  more  hornblende.    Akerose.    P.  R.  C.  1339. 

D.  Nordmarkite.  Phlegrose.  Contains  orthoclase,  plagioclase,  quartz,  hornblende, 
magnetite,  apatite,  and  zircon,  with  very  little  biotite,  titanite,  diopside,  and  allanite. 
P.  R.  C.  1341. 

E.  Basic  segregation  in  nordmarkite.  Akerose.  Contains  hornblende,  augite, 
microperthite,  orthoclase,  plagioclase,  quartz,  magnetite,  zircon,  and  apatite.  P. 
R.  0.  1342. 

F.  Hornblende  paisanite.  Liparose.  Dike.  Contains  orthoclase,  quartz,  horn- 
blende, magnetite,  apatite,  and  zircon.    P.  R.  C.  1347. 
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1.12 

.42 

.04 

.37 

Trace? 

Trace? 

.30 

.42 

.03 

.07 


100.35 
.03 

99.21 

100.32 

100.10 
.19 


99.91 


65.43 

16.11 

1.15 

2.85 

.40 

1.49 

5.00 

5.07 

.10 

.39 

.50 

.13 

.11 

.23 

.08 
Trace? 
.08 
.05 
.07 


100.18 
.04 


100.14 


K 


56.51 

16.59 

1.35 

6.39 

2.53 

4.96 

5.15 

3.05 

.21 

.71 

1.20 

.41 

.04 

.24 

Trace? 

.03 

.33 

.24 

.07 

.06 


100.26 
.11 


100.15 


73.08 

13.43 

.40 

1.49 

.14 

.79 

4.91 

4.54 

.18 

.35 

.30 

.06 

.06 

.15 

Trace? 

Trace? 
.06 
.08 
.09 


100.08 
.04 


90.99 


a  Including  ZrOt. 

G.  Nordmarkite.  Phlegrose.  Contains  orthoclase,  plagioclase,  micxx>pertliite, 
hornblende,  quartz,  augite,  magnetite,  biotite,  apatite,  and  zircon.    P.  R.  C.  1343. 

H.  Hornblende  paisanite.  lAparoie,  Composition  like  D,  but  with  more  quartz. 
P.  R.  C.  1348. 

I.  Baidc  segregation  in  H.  Ahen>9e.  Contains  hornblende,  green  and  brown 
augite,  biotite,  quartz,  microperthite,  magnetite,  little  apatite,  and  zircon.  P.  R. 
C.  1349. 

J.  Diorite.  Andose.  Contains  hornblende,  augite,  biotite,  plagioclase,  titaniferouB 
magnetite,  sphene.  zircon,  and  quartz.    P.  R.  C.  1344. 

K.  Windsorite.  Toscanose.  Contains  plagioclase,  orthoclase,  quartz,  biotite, 
magnetite,  ilmenite,  and  very  small  amounts  of  diopside,  apatite,  and  zircon.  P. 
R.  C.  1345. 


SiO,.... 
AltO^.. 
FeiOs... 
FeO.... 

MgO... 
CaO.... 
Na«0... 
K,0.... 
H,0-.. 
H,0+.. 
TiO..... 

P,05.... 

ZrO,.... 
MnO... 
(NlCo)O 
BaO.... 

COj 

F 

CI 

FeSi.... 

LessO.. 


o 

H 

I 

J 

64.88 

73.69 

56.53 

52.12 

16.24 

12.46 

16.47 

16.35 

1.37 

1.21 

1.58 

3.68 

2.70 

1.75 

5.40 

6.02 

.89 

.17 

2.67 

4.14 

1.92 

.36 

4.90 

7.25 

5.00 

4.47 

5.59 

3.65 

5.61 

4.92 

.3.80 

2.34 

.19 

.14 

.23 

.25 

.46 

.24 

.60 

.88 

.60 

.28 

1.40 

2.10 

.13 

.04 

.27 

.80 

.IH 

.14 

.03 

.02 

.14 

.15 

.20 

.17 

None. 

None. 

Trace. 

Trace. 

.06 

None. 

Trace. 

.04 

None. 

Trace. 

.05 

.07 

.08 

.05 

.19 

.03 

.04 

.02 

.07 

.09 

None. 

None. 

Trace. 

.24 

100.53 

100.09 

99.98 

100.33 

.04 

.02 

.00 

.03 

100.49 

100.07 

99.89 

100.30 

64.63 

16.46 

1.82 

2.14 

1.10 

2.39 

4.57 

5.21 

.13 

.39 

.81 

.m 

.08 
.12 
None. 
.08 
.11 
Undet. 
.05 
.19 

100.38 
.01 

100.37 
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L.  Basic  segregation  in  diorite.  Akeraae.  Contains  hornblende,  augite,  biotite, 
plagioclase,  magnetite,  apatite,  zircon,  and  a  little  quartz.    P.  R.  C.  1346. 

M.  Diabase.  Auvergnosf.  Contains  plagioclase,  augite,  and  magnetite  P.  R. 
C.  1351. 

N.  Camptonite.  Camptonow.  Contains  brown  hornblende,  plagioclase,  a  little 
augite,  olivine,  magnetite,  and  apatite.    P.  R.  C.  1350. 

O.  Phyllite.  Contains  quartz,  sericite,  graphite?,  magnetite,  pyrite,  rare  ortho- 
clase,  plagioclase,  sphene,  and  rutile.    A  quartz-sericite  schist.    P.  R.  C.  1352. 

P.  (jordierite-microperthite  homfels.  Aherose.  Contains  biotite,  quartz,  red 
garnet,  corundum,  magnetite,  iolite,  microperthite,  and  rarely  pleonaste. 

Q.  Cordierite  homfels.  Contains  quartz,  biotite,  pleonaste,  corundum,  iolite, 
magnetite,  plagioclase,  red  garnet,  and  epidote?. 


L 

M 

N 

O 

V 

Q 

SiO* 

55.28 

17.23 

1.54 

6.23 

2.60 

5.60 

5.42 

2.12 

.20 

.71 

1.64 

.73 

Trace. 

.24 

(?) 
.06 
.04 

49.63 

14.40 

2.85 

8.06 

7.25 

9.28 

2.47 

.70 

.27 

1.47 

1.68 

.35 

Trace? 

.17 

.04 

TroceT 

1.36 

48.22 

14.27 

2.46 

9.00 

6.24 

8.45 

2.90 

1.93 

.28 

1.66 

2. 79 

.64 

.03 

.20 

.03 

.04 

.15 

90.91 
4.18 
.22 
1.27 
.37 
.28 
.77 
.56 
.06 
.74 
.28 
.05 
.02 

Trooe. 

None. 

Trooe. 
.18 
.10 

None. 

Troce. 
.11 

58.35 

21.30 

.03 

6.41 

2.10 

.85 

1.60 

5.63 

.81 

.86 

.87 

.18 

None. 

.13 

.03 

.05 

45.30 

AkOi 

30.51 

FeiOi 

.24 

FeO 

8.80 

MeO 

3.11 

SS..:::::::. .:.:.:.. 

.90 

Na«0 

1.65 

KtO 

4.84 

HtO- 

.26 

HfO-H 

1.05 

TiOi 

1.48 

p,o. 

.12 

ZrOt 

None. 

MnO 

.20 

Q^iCo)0 

.02 

BftO 

.03 

COi • 

c 

.40 

None. 

.03 

(?) 

.58 

.17 

SOa 

None. 
.07 
.28 
.07 

None. 

.07 
Trace. 

.22 

None. 
.10 
.05 
.36 

.04 

CL 

.04 

F 

.04 

FaSi 

1.07 

Less"' 

100.15 
.13 

100.17 
.02 

09.80 
.04 

100.06 

99.71 

99.87 

100.02 

100. 15 

99.76 

In  these  rocks  the  sulphur  is  all  reckoned  as  pyrite,  although  pyrrhotite  also  is  prob- 
ably present.  The  carbonic  acid  represents  either  dolomite  or  siderite;  not  calrite. 
Traces  of  lithia  and  strontia  occur  in  nearly  all.  Samples  H,  L,  O,  and  Q  contain 
traces  of  copper.  In  N  there  is  0.03  VjOj,  a  supplementary  determination  by  Hille- 
brand. 

2.  MXSCSIXAKEOirS  ROCKS. 

A.  Amphibolite,  Guilford.  Described  by  Emerson  in  Mon.  XXIX.  Contains 
honiblende  needles,  with  albite  and  rutile.  Analysis  by  L.  G.  Eakins,  record  No. 
1326.     P.  R.  C.  1615. 

B.  Granitoid  gneiss,  north  of  Lincoln's. 

C.  The  same,  west  slope  of  Little  Peco. 

D.  Chloritic  granite.    Susquehannose.    East  Clarendon  section. 

E.  Hornblende  granite.     Hessose.     East  Clarendon. 

Rocks  B,  C,  D,  and  E  collected  by  C.  L.  WTiittle,  but  not  described.  Analyses  by 
H.  N.  Stokes,  record  No.  1396. 
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SiO,.. 
AljOs. 
FeiO, 
FeO.. 
MgO. 
CaO.. 
NasO. 
KtC. 

HK).. 

TiOa. 

PtOft.. 

CrtOi. 

MnO. 

BaO.. 


49.16 

16.43 

3.92 

7.19 

S.19 

9.21 

3.70 

.41 

.45 

1.03 

.16 

Trace. 

.23 

.02 


100.10 


B 


71.02 

15.00 

1.12 

1.81 

.60 

.31 

2.48 

5.79 

1.14 

.35 

.13 


Trace. 
Trace. 


99.84 


60.97 

14.90 

2.16 

.96 

.37 

.45 

2.85 

6.54 

.66 

.44 

.12 


Trace. 
.09 


99.51 


67.33 

16.20 

1.40 

2.73 

1.31 

2.81 

3.15 

2.14 

1.84^ 

.80 

.16 


Trace. 
.05 


99.92 


E 


5SL6D 
18.45 
2.47 
&11 
4.22 
7.55 
3.24 
1.12 
2.53 
1.11 


90.83 


MASSACHUSETTS . 


1.  MAONESIAN  ROCKS. 


A.  Cortlandtite,  Belchertown.  Belcherose.  Described  by  B.  K.  Emereon  in  Mon. 
XXIX.  Contains  hornblende,  pyroxene,  biotite,  olivine,  and  magnetite.  Analysifl 
by  L.  G.  Eakins,  record  No.  1326.     P.  R.  C.  1616. 

B.  Wehrlite,  New  Brain  tree.  Cookose.  Description  furnished  by  Emerson.  Con- 
tains diallage,  enstatite,  augite,  anorthite,  biotite,  apatite,  chromite,  magnetite,  and 
pyrrhotite.    Analysis  by  L.  G.  Eakins,  record  No.  1327.     P.  R.  C.  1617. 

0.  Black,  serpentinized  boltonite,  Stow.  Collected  by  Emerson.  Analysis  by  W. 
F.  Hillebrand,  record  No.  1555.     P.  R.  C.  1618. 


SiOi.. 

AlsOs. 
FeiOj. 
FeO-. 
MgO.. 
CaO.. 
Na»0. 
K,0.. 
H,0- 
n80+ 
TiOi.. 
CO,... 

CTfOg. 

MnO. 
BaO.. 


} 


48.63 

5.32 

2.91 

3.90 

21.79 

13.04 

.34 

.23 

2.81 


.47 
Trace. 
.21 
.36 
.12 
Trace. 


B 


50. 

7. 

1. 
14. 
18. 

3. 


} 


64 
93 
41 
82 
58 
41 
96 
21 

87 

82 


27 

,05 

16 


100.13 


100.13 


36.02 

.10 

1.19 

.87 

43.99 
.59 

.05 

.72 

14.70 

None. 
.90 

Trace. 

None. 

Trace. 

None. 


100.03 


The  followini;  sorpentinous  rocks  are  described  by  Emerson  in  Mon.  XXIX: 

D.  Serpentine,  derived  from  salit«,  Osburn-s  soapstone  quarry,  Blandford.     P.  R. 
C.  1619. 

E.  Dark -green,  oily  serpentine,  center  of  large  Middlefield  bed.     P.  R.  C.  1620. 

F.  Enstatite,  slightly  altered,  from  Granville.     For  comparison  with  G.     P.  R.  C. 
1621 . 

G.  Serpentine,  derived  from  enstatifje,  Granville.     P.  R.  C\  1622. 

Analyses  D,  E,  and  F  by  W.  F.  Hillebrand,  record  No.  1555.    Analysis  G  by  George 
Steiger,  No.  1536. 
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6i< 


FeiO,. 
FeO... 
MfO.. 
CaO... 
NhO.. 
K«0... 
H,0-. 
H,0+. 
TlOj.. 

p«o».. 

CrjOi.. 
MnO.. 
NIC... 
CoO... 
LlfO.. 
COi... 


D 


40.77 

1.16 

3.  S6 

1.47 

39.37 

None. 

.14 

.10 

.49 

12.48 

None. 

Trace. 

.28 

.09 

.17 


Trace. 
None. 


100.06 


£       I 


38.(12 

.35 

3.44 

40.61 
.40 
.10 
.08 
.36 

10.91 

None. 

Trace. 

.39 

.10 

.21 


Trace. 
.52 


100.08 


54.04 

.52 

1.51 

3.90 

34.40 

None. 

[      .08 

.70 
3.07 

None. 

None. 
.14 
.11 
.23 


O 


1.32 


100.02 


} 


37.82 

.61 

7.92 

1.15 

37.94 

None. 

Trace. 

.75 

12.50 

Trace. 

Trace. 

.19 


.45 

.05 


99.38 


H.  Rich,  dark-green  serpentine,  Rowe.    P.  R.  C.  1623. 

I.  Black  serpentine,  containing  marmolite,  Atwater's  quarry,  Russell.  P.  R.  0. 
1624. 

J.  Blackish-green  serpentine,  containing  much  chromite.  From  "The  Crater," 
North  Blandford.    P.  R.  C.  1625. 

K.  Gray,  splintery  serpentine,  Chester.    P.  R.  C.  1626. 

Analyses  by  Steiger,  record  No.  1536. 


SiO|.. 

AltO.. 

Fe.0,. 

FeO.. 

UgO. 

OaO... 

NasO. 

KiO.. 

H,0- 

H/)+ 

TlOj.. 

PiOft. 

CrtOi. 

MnO. 

NIO.. 

CoO.. 

CO,.. 

SO,.. 

Fe?,.. 


40.42 
1.86 
2.75 
4.27 

35.95 
.  66 


21 

10.51 

None. 

Trace. 

.28 

Trace. 

.53 

Trace. 

1.44 

Trace. 

.43 


}  •'«}• 


36.94 

.50 

6.04 

1.94 

38.35 

None. 

None. 


71 

12.07 

Trace. 

Trace. 

.33 

Trace. 

.40 

None. 

1.85 

.20 


99.47  I    99.33 


39.14 

1.18 

4.46 

3.14 

41.45  I 

None.  ' 

JNone.  !} 

.34 

9.48 

None. 

.02 

.33 
None. 

.47 
Trace. 
None. 
None. 


} 


33.87 

.77 

2.81 

4.25 

38.57 

None. 

None. 

.38 
7.00 

None. 

Trace. 
.38 
.04 

.33 

10.82 
.20 


100.01 


99.42 


3.  AMPHIBOLITE. 

Rocks  A  to  G  are  described  by  Emerson  in  Mon.  XXIX. 

A.  Amphibolite,  Bemardston.    A  black,  heavy,  massive  hornblende  rock.     Analy- 
sis by  L.  G.  Eakins,  record  No.  1327.    P.  R.  C.  1627. 

B.  Porphyritic  amphibolite,  Heath.    Analysis  by  Eakins,  record  No.  1325.     P.  R. 
C.  1628. 

C.  Amphibolite,  New  Salem.    Analysis  by  Eakins,  record  No.  1325.     P.  R.  0.  1620. 

D.  Amphibolite,  Whitmans  Ferr>%  Sunderland.    Thin,  shaly,  aphani tic.    Analynis 
by  Eakins,  record  No.  1325.    P.  R.  C.  1630. 


32 


ANALYSES  OF  ROCKS  AND  MINERALS,  1880-1914. 
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SiOi.. 
AUG,. 
Fe,Oi. 
FeO.. 
MgC. 
CaO... 
Na«0. 
K,0.. 
H,0.. 
TlOi.. 
PtO... 
CftOi. 
MnC. 
BaO.. 
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51.72 

10.51 

1.72 

9.56 

6.58 

8.89 

2.74 

.34 

.51 

1.39 

.23 


Trace. 
Trace. 


51.38 

18.01 

3.30 

8.53 

5.08 

6.27 

5.34 

.18 

.56 

1.07 

.18 


.19 
Trace. 


100.19     100.09 


45.48 

19.43 

.13 

6.58 

11.08 

10.66 

2.28 

.11 

3.17 

.77 

.14 

Trace. 

Trace. 

.01 

.20 


100.04 


49.86 
15.50 
2.99 
&0I 
7.79 
8.89 
3.26 

.72 
LSI 
L58 

.11 

• 

.07 
Trace. 


100.29 


E.  Amphibolite,  South  Leverett.    Deep  green,  ligniform.    Analysis  by  L.  G. 
Baking,  record  No.  1327.    P.  R.  C.  163L 

F.  Amphibolite,  Goshen.    Derived  from  Conway  limestone.    Analysis  by  Eakins, 
record  No.  1414.    P.  R.  C.  1632. 

G.  Black,  fissile  amphibolite,  Worthington.  Nearly  pure,  matted  hornblende 
Titanite  and  sometimes  zircon  present.  Analysis  by  Eakins,  record  No.  1326.  P.  R. 
G.  1633. 

H.  Black,  fissile,  porphyritic  amphibolite,  Warwick.    Analysis  by  EaSdiis,  record 
No.  1414.    Collected  by  Emerson,  but  not  described  in  Mon.  XXIX.    P.  R.  0.  1634. 


SiOt.. 
MtOt 

FeiOg 
FeO.. 
MgO. 
CaC. 
NatO. 
KfO.. 
HiC 
TlOj. 
PiO». 
Cr,Os. 
MnO. 
BaO. 


E 

F 

O 

47.56 

55.64 

48.53 

16.13 

16l27 

.   16.35 

1.80 

1.22 

2.03 

9.39 

7.20 

10.52 

9.21 

5.58 

9.71 

6.67 

9.23 

9.83 

2.52 

.91 

1.36 

1.58 

.19 

.32 

3.51 

3.11 

.79 

1.24 

.50 

.51 

.21 

.23 

.07 

Trace. 
.08 

.28 

.17 

Trace. 

Trace. 

99.90 

100.36 

lQai9 

5a  65 

i8.cn 

.27 

12.67 

16w96 

1.7S 

1.37 

.04 

2.96 

.50 

Traoa. 

Trace. 

.15 


100. 3S 


The  following  amphibolites,  from  Palmer  Center,  were  also  collected  by  Emerson: 

I.  Amphibolite  dike.    P.  R.  C.  1635. 

J.  Hornblende,  separated  from  I. 

K.  Feldspar,  separated  from  I. 

L.  Amphib6lite  bed.    P.  R.  C.  1636. 

M.  Hornblende,  separated  from  L. 

N.  Feldspar,  separated  from  L. 

Analyses  I  to  N  by  W.  F.  Ilillebrand,  record  No.  1895. 
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SlOj... 
AliC. 

FeiK)i. 
FeO... 
McO.. 
CaO.., 
NsflO. 
KiO... 
HiO- 

HK)+ 
TiO, 


49.57 

14.23 

3.05 

8.01 

6.14 

10.19 

3.06 

.95 

.14 

1.33 

2.03 

COi '  Trace. 

.a 

.02 
.04 

Trace. 

Trace. 
.27 

Trace? 

Trace. 

Trace. 


■| 


P.O.. 

8 

ViO,. 
CtiOi. 
NIO.. 
MnO. 
SrO.. 
BaO. 
LitO. 


Specific  gravity . 
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I 


43.11 

11.10 
4.97 

13.04 
9.35 

11.76 
1.18 
1.27 
.16 
1.92 
1.32 


} 


.10 


.07 
Trace. 
Trace. 

.43 
None. 
None. 
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90.78 
3.220,21.5* 


62.91 
23.37 


5.83 

7.78 

.20 

.42 


H 


100.51 
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51.25 

1&53 

1.81 

7.67 

6.87 

9.32 

3.35 

.78 

.19 

1.26 

1.84 


.31 

ITndet. 

Trace. 

Trace. 

.38 

?r] 

Trace. 


100.46 


M 


44.09 
10.68 

2.72 
1196 
10.75 
11.58 

1.19 
.88 
.21 

1.91 

1.73 


} 


.10 


Undet. 
Trace. 
Trace. 
.82 
None. 
None. 
(?) 


90l12 
3.217,29* 


N 


60.90 
24.97 


7.86 

6.26 

.16 

.48 


100.62 
2.  en,  22* 


8.  ORAVITZ  AVD  OVXIB8. 

Analyses  A  to  F  are  of  rocks  collected  by  B.  K.  Emerson,  and  as  yet  imdeecribed. 

A.  GneisBoid  granite,  north  wall  of  Flint's  quarry,  Monson.    Amadorose.    Analysis 
by  W.  F.  HiUebiand,  record  No.  1924.    P.  R.  C.  1645. 

B.  GneisBoid  granite,  Frawley's  quarry,  Erving.     Tehamose'toscanose.    Analysis  by 
Geoige  Steiger,  record  No.  1941.    P.  R.  C.  1648. 

C  GneisBoid  granite,  Alderman's  quarry,  Becket.     ToscoTiose-kusenose.    Analysis 
by  Steiger,  No.  1944.    P.  R.  C.  1649. 

D.  GneisBoid  biotite  granite.  Wood's  quarry,  Pelham.     Totcanose.    Analysis  by 
Steiger,  No.  1960.    P.  R.  C.  1660. 

E.  Aplite  (alsbachite),  Fallon  Hill,  Enfield.     KalUrudose.    Gametiferous  biotite 
granite  dike.    P.  R.  C.  1651. 

F.  Another  sample,  same  locality  as  M.    Lassenoae-alsbcichose.    P.  R.  0.  1652. 
Analyses  E,  F,  by  Steiger,  record  No.  1975. 
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G.  Biotite  granite,  Moore's  quany,  Florence.  Ixuunou,  Very  feldspathi^* 
Quartz  rare,  with  fluid  inclusions.  Feldspar  mostly  triclinic,  orthoelase  and  mic^^ 
cline  present  in  small  quantities.  Little  muscovite,  some  rutile.  Analysis  by  EaldtB^ 
record  No.  1414.    P.  R.  C.  1642.     Described  by  Emerson  in  Mon.  XXIX. 

H.  Granite  gneiss,  Hoosac  Mountain.     Towanose,    Contains  quartz,  microcliiB^^* 
albite,  muscovite,  biotite,  magnetite,  titanite,  epidote,  apatite,  and  sircon.    Analy^^ 
by  E.  T.  Allen,  record  No.  2064.    P.  R.  C.  1718.    Collected  by  J.  E.  Wolff,  bi>  ^ 
not  yet  described. 

I.  Composite  sample  of  Becket  (igneous)  gneiss  from  33  localities  in  the  SheflM' 
quadrangle.  To9canos€,  Contains  quartz,  orthoelase  (microcline),  oligoclase,  biotitep^ 
hornblende,  and  minor  accessories.  Collected  by  Joseph  Barrell  and  anal3r8ed  by  R.^^ 
C.  Wells,  record  No.  2528. 

J.  Composite  sample  of  Dalton  (sedimentary)  gneiss,  from  36  localities  in  the  Shef- 
field quadrangle.  Magdebwrgose.  Contains  quartz,  orthoelase  (microcline),  albite, 
anorthite,  magnetite,  ilmenite,  biotite  and  muscovite.  Collected  by  Barrell  and 
analysed  by  Wells,  No.  2528. 

K.  Pyroxene-titanite  aplite,  South  Peru.  II.  5  J. 5.  Analysis  by  W.  T.  Schaller, 
record  No.  2143.    P.  R.  C.  1715. 

■ 

L.  Pre-Cambrian  quartzite  gneiss,  Northbridge.    Analysis  by  E.  C.  Sullivan,  record 
No.  2321. 
Rocks  K,  li,  collected  by  Emerson,  but  not  described. 
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4.  mSCSLLAKEOTTS  ROCKS. 

A.  Keratophyre,  Marblehead  Neck.  Liparose.  Described  by  Sears,  in  Bull.  Mus. 
Comp.  Zool.,  vol.  16,  No.  9.  p.  170.  Contains  crystals  of  feldspar,  with  a  decomposed 
base,  irregular  patches  of  quartz,  some  scales  of  biotite  and  grains  of  magnetite,  and  also 
some  limonite  and  earthy  matter.    The  feldspar  is  anorthoclase.    P.  R.  C.  1491. 

B.  Feldspar,  separated  from  A.  Analyses  A  and  B  by  T.  M.  Chatard,  record  No. 
1176. 

C.  Highly  metamorphosed  feldspathic  conglomerate,  graduating  into  arkose  gneiss, 
electric  railroad  cut,  Marlboro.  Analysis  by  George  Steiger,  record  No.  1536.  P.  R. 
C.  1637. 
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D.  iEgiiite  tinguaite,  Southboro.  Miaskote.  Analysifl  by  H.  N.  Stokes,  record 
No.  1653.  ContaiiiB  traces  of  chlorine  and  fluorine;  63.2  per  cent  of  the  rock  is  decom- 
poable  by  hydrochloric  acid.    P.  R.  C.  1639. 

RocbC  and  D  were  collected  by  B.  K.  Emerson,  but  have  not  been  fully  described. 
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E.  Massive,    coarse,    altered    diabase,    Leverett.    Omose.    Contains   saussuritic 
feldspar  with  black  hornblende.    Analysis  by  Eakins,  record  No.  1325.    P.  R.  C.  1640. 

F.  Tonalite,  South  Leverett.  Andose.  Dark  green,  chloritic.  Contains  reddish 
feldspar,  dark  hornblende,  and  a  network  of  dark-green  epidotic  quartz  veins. 
Analysis  by  Eakins,  record  No.  1326.  P.  R.  C.  1641.  Rocks  E,  F,  described  by 
Emenon  in  Mon.  XXIX. 

6.  Holyokeite,  east  foot  of  Mount  Tom,  Northampton.  Probably  tuolumnose. 
Descnbed  by  Emerson  in  Jour.  Geology,  vol.  10.  p.  508.  Contains  albite,  70  per 
cent;  orthoclase,  9.4  per  cent;  calcite,  16.4  per  cent,  with  minor  amounts  of  ilmenite, 
iolomite,  chalcopyrite,  pyrite,  and  apatite.  Analyeds  by  W.  F.  Hillebrand,  record 
No.  1024.     P.  R.  C.  1643. 

H.  Quartz  diabase,  west  of  Ashley  Reservoir,  Holyoke.  Vaalose.  Contains  calcite 
and  radiated  quartz.    P.  R.  C.  1653. 

I.  Palagonite,  from  blebs  in  H. 

Analyses  H,  I,  by  Steiger,  No.  2039;  rocks  described  by  Emerson  in  Bull.  Oeol. 
Soc.  America,  vol.  16,  p.  91. 
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J.  Diorite,  railroad  cut  west  of  Ironstone.  Heuote.  Collected  by  Emenon,  but 
no  description  furnished.    Analysis  by  £.  C.  Sullivan,  record  No.  22^1. 

K.  Albite  schist,  Hoosac  Mountain.  Varingou.  Contains  quartz,  microcline,  albite, 
musco\ite,  biotite,  magnetite,  titanite,  epidote,  apatite,  and  zircon.  Analysis  by 
E.  T.  Allen,  record  No.  2064.  Collected  by  J.  E.  Wolff,  but  not  yet  deeciibed.  P. 
R.  C.  1719. 

The  following  feldspars,  all  albite,  separated  from  schists  of  the  same  region  as  K, 
are  described  by  Wolff  in  Mon.  XXIII,  pp.  60, 187.  Analyses  by  R.  B.  Riggs,  record 
No.  507,  567. 

L.  From  feldspathic  schist,  central  shaft  of  the  Hoosac  Tunnel.    P.  R.  C.  129. 

M,  N.  From  the  porphyritic  mica  schist  of  Greylock  Mountain. 

O.  Composite  sample  of  Berkshire  schist,  section  across  Moimt  Washington,  Sh^ 
field  quadrangle.  Contains  quartz,  muscovite,  biotite,  plagioclase  feldspar,  garnet, 
staurolite,  calcite,  magnetite  and  graphite.  Collected  by  Joseph  Barrell  and  analysed 
by  R.  C.  Wells,  record  No.  2431. 


J 

K 

L 

M 

N 

• 

O 

BiOi 

47.18 

16.  go 

5.21 

7.22 

3.71 

9.09 

2.76 

.68 

.92 

1.66 

2.94 

Trace. 

.63 

.38 

.22 

Trace. 

TraceT 

70.95 
9.99 
3.08 
6.10 
1.08 

.38 
1.69 
3.74 

.40 
1.82 

.63 

.04 

69.69 
|ol8.G0 

....... 

Trace. 

10.28 

.40 

1    6.42 

68.08 
|o20.11 

Trace. 

11.00 

.36 

\    6.81 

67.83 
lal9.92 

59  29 

AliOt 

t     10  JU 

Feif>i 

f                         t1            1     » 

FeO     

Trace. 

11.65 

.25 

\    6.12 

5  65 

llgO 

1.75 

CftO 

1  16 

NsiO 

1  25 

K,0 

3.25 

HtO- 

/       .13 

\     4.05 

.99 

HfO+ 

TIOj 

ZrOi 

.01 

C0| 

.30 

p,o» 

.23 
.05 

.17 

b!:.:: 

.04 

CI 

NoniL 

F 

Nonei 

CrjO. 

Trace. 

.08 

VjOi 

.03 

MnO 

.14 

Trace. 

.03 

.01 

Trace. 

Trace. 

Trace. 

Trace. 

.25 

NIC 

ZnO 

BaO 

.04 

.06 

SrO 

Trace. 

100.28 

100.22 

90.59 

99.86 

99.77 

99.66 

a  FejOt  le:^  than  0.5  per  cent. 


^  Loss  on  Ignition. 


CONNECTICUT. 

A.  Olivine  basalt,  main  flow,  Pine  Hill,  South  Britain.  Auvergno9e.  Contains 
plagioclase,  pink  augite,  olivine,  and  magnetite.  The  rock  is  quite  fresh.  P.  R.  C. 
1466. 

B.  Olivine  basalt,  anterior  flow,  South  Britain.  Contains  plagioclase,  uralitized 
augite,  olivine,  and  magnetite.  Rock  much  altered,  and  containing  numerous 
amygdules  of  calcite  and  prehnite  stained  by  iron.     P.  R.  C.  1457. 

Rocks  A  and  B  are  described  by  W.  H.  Hobbs  in  2l8t  Ann.  Rept.,  pt.  3,  p.  60. 
Analyses  by  W.  F.  Hillebrand,  record  No.  1842. 

C.  Basic  pitchstone  (tachylyte).  from  the  so-called  ^'ash  bed  "  northeast  of  Meriden. 
SR,  1-2  of  auvergnaae.  Described  by  Emerson  in  Bull.  Geol.  Soc.  America,  vol.  8, 
p.  77.     Analysis  by  H.  N.  Stokes,  record  No.  1641.     P.  R.  C.  1654. 

D.  Pegmatite,  Andrew's  quarry,  Portland.  Chneose.  Described  by  Bastin  in  Bull. 
445.    Analysis  by  G.  Steiger,  record  No.  2393. 
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Tlie  following  rockB,  E  to  I,  are  from  Proepect  Hill,  west  of  Litchfield.  Collected 
by  W.  H.  Hobbs,  who  fumishefl  the  petrographic  data: 

E.  Mica-h<nmblendegabbro.  Bandore,  ContainBplagioclase,  hypersthene,  biotite, 
mibordinate  green  hornblende,  and  magnetite.    P.  R.  C.  1677. 

F.  Hornblende  diorite.  Hessose.  Contains  plagioclase,  green  hornblende,  sub- 
ordinate biotite,  and  magnetite.    P.  R.  C.  1678. 

G.  Homblendite.  ///.  6,  4-  4.  5.  Almost  entirely  green  hornblende.  Contains 
also  magnetite,  a  little  biotite,  and  very  little  plagioclase.    P.  R.  C.  1679. 

H.  Cortlandtite.  IV,  P.  P.  2.  Mainly  hypersthene,  with  subordinate  olivine, 
green  hornblende,  and  magnetite.    P.  R.  C.  1680. 

I.  Hornblende  norite.  Auvergnose.  Contains  greenish  hornblende  and  a  little 
more  hypersthene.  Rich  in  plagioclase,  with  accessory  biotite  and  magnetite.  P.  R. 
C.  1681. 

Analyses  D,  G,  H,  by  W.  F.  Hillebrand,  record  No.  2074;  E  and  F  by  George  Steiger, 
reconl  No.  2071. 
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The  following  rocks  were  collected  by  G.  F.  Loughlin  and  described  in  Bull.  492. 
Analyses  by  G.  Steiger,  record  No.  2231: 

J.  Norite,  near  northeast  boundary,  between  Preston  and  Griswold.  Auvergnose. 
Contains  plagioclase,  pyroxene,  hornblende,  epidote,  zoisite,  chlorite,  serpentine, 
pyrite,  ilmenite,  apatite,  and  a  little  calcite. 

K.  Hornblende  gabbro,  1  mile  east  of  Preston  City  post  office.  Auvergnose,  Con- 
tains quartz,  plagioclase,  little  orthoclase,  hornblende,  little  biotite,  rare  muscovite, 
epidote,  zoisite,  pyrite,  ilmenite,  apatite,  and  zircon. 

L.  Oligoclase  granite  dike,  southern  slope  of  Barnes  Hill,  North  Stonington.  Con- 
tains quartz,  orthoclase,  oligoclase,  biotite,  muscovite,  titanite  slightly  altered  to 
leucoxene,  epidote,  chlorite,  ilmenite,  pyrite  (?),  zircon,  and  apatite.  Somewhat 
kaolinized. 

M.  Amphibolite  dike,  east  base  of  Prospect  Hill,  northwest  of  Preston  City  post 
office.  Auvergnose.  Contains  plagioclase,  hornblende,  epidote.  ilmenite.  pyrite, 
apatite,  and  a  little  kaolin  and  sericite. 
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NEW   YORK. 


1.  ROCBS  OF  THE  ADIRONDACK  BEOIOV. 

Collected  by  J.  F.  Kemp,  who  furnishes  the  petrographic  data.  A  and  G,  together 
with  the  four  iron  ores,  are  described  by  Kemp  in  19th  Ann.,  pt.  3,  p.  383.  Analyses 
A  and  B  by  George  Steiger,  record  No.  1715;  C  to  K  by  W.  F.  Hillebrand,  record  Noe. 
1714  and  1717. 

A.  Wall  rock  of  iron  mine  near  Lincoln  Pond,  Elizabethtown.  CampUmose, 
Varies  from  norite  to  gabbro.  Chief  minerals,  green  augite,  hypersthene,  brown 
hornblende ,  plagioclase,  and  magnetite.  Microperthitic  feldspar  less  common.  Garnet 
varies  from  absence  to  abundance. 

B.  Coarse  gabbro,  top  of  Whiteface  Mountain.  Hessose.  A  pyroxenic  phase  of  the 
anorthosite.  Contains  much  labradorite,  abundant  light-green  augite,  brown  horn- 
blende, shreds  of  more  or  less  bleached  brown  biotite,  and  magnetite. 
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a  Mainly  praaent  as  pyrrhotite. 

C.  Pyroxenic  anorthoflite,  Elizabethtown.  He$9o§e.  Contaiiu  largely  labradorite, 
sabofdinate  li^t-green  augite,  lees  brown  hornblende,  and  a  little  mag^ietite. 

D.  Noiite,  with  doee  affinity  to  gabbro.  CampUmou.  Intnmion  in  C.  Con  tains 
labradorite,  hypersthene,  garnets,  green  augite,  brown  hornblende  a  little  brown 
biotite,  magnetite,  and  apatite. 

£.  Diabasic  noiite  or  gabbro,  Elizabethtown.  Aui9erffno9e.  Contains  the  same 
minerals  as  D. 

F.  GneisBoid  derivative,  by  proasure,  of  E.  Campionote.  The  same  minerals  but 
with  h<»iiblende  more  abundant. 

G.  Gabbro,  wall  rock  of  Split  Rock  mine.  Hes909e.  Contains  au^te,  hypersthene, 
brown  hornblende,  garnet,  plagioclase,  magnetite,  and  possibly  spinel.    P.  K.  C.  1471 . 
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ZrOs.  Q,  and  F  not  looked  for.    CftOt,  Li«0,  and  SrO  present  in  traces.    S  is,  in  part  at  least,  present 
as  pjrrrbotite. 

The  following  titaniferous  magnetites,  from  Elizabethtown,  are  regarded  by  Kemp 
as  being  of  magmatic  origin,  and  are  therefore  included  in  this  tabulation. 
H.  Near  Lincoln  Pond. 
I.  Oak  Hill  pit. 
J.  Tunnel  Hill. 
K.  Split  Rock  mine. 
Q  and  I  are  classed  by  Washington  as  adirondackiase,  J  and  K  as  champlainiasf. 
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2.  mSCZLLAirZOTTS  ROCBS. 

A.  Augite-scapolite-graphite  rock,  Ticonderoga.    Containfl  augite,  scapolite,  calcite, 
quartz,  pyrite,  graphite,  titanite,  and  apatite. 

B.  Graphitic  schist,  mine  of  Adirondack  Graphite  (Do.,  Dresden,  5  miles  north  of 
Whitehall.    Contains  quartz,  sericite,  biotite,  magnetite,  pyrite,  zoisite,  and  graphite. 

C.  Graphitic  schist,  Hague.    Anal3rsis  by  (Thase  Palmer,  record  No.  2560. 

D.  Hornblende  schist,  Ticonderoga. 

Analyses  A,  B,  D  by  George  Steiger,  record  No.  2419. 

Rocks  collected  by  E.  &.  Bastin.    A  and  B  are  described  by  him  in  Econ.  Geol., 
vol.  5,  p.  134. 
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E.  Syenite,    Fort   Ann,   Washington  County.     Adamellose.     Contains  orthoclase, 
microperthite,  hornblende,  green  augite,  and  a  little  quartz. 

F.  Quartz-biotite-gamet  gneiss,  Fort  Ann.    Consists  essentially  of  quartz,  garnet, 
biotite,  orthoclase,  some  plagioclase,  and  zircons. 

E  and  F  were  collected  by  J.  F.  Kemp,  who  supplies  the  petrographic  data.    Analy- 
ses by  W.  F.  Ilillebrand,  record  No.  1930. 

G.  Pegmatite,  Kinkler's  quarry,  Bedford.    Orncose.     Described  by  E.  S.  Bastin  in 
Bull.  445.     Analysis  by  G.  Steiger,  record  No.  2393.     P.  R.  C.  1767. 
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H.  Peridotite,  from  Dewitt,  near  Syraciue.  A  rock  described  by  Darton  and  Kemp, 
Am.  Jour.  Sci.,  3d  ser.,  vol.  49,  p.  456.  Contains  olivine,  partly  serpentinized,  biotite, 
and  angite,  with  magnetite,  apatite,  and  perofskite.  Poasibly  a  little  chromite  also. 
Classed  by  Kemp  as  limbuigite.  P.  R.  C.  296.  Analysis  by  H.  N.  Stokes,  record 
No.  1491.  The  FeO  represents  the  total  iron,  because  the  sulphides  present,  possibly 
as  pyrrhotite,  prevent  the  separate  estimation  of  the  two  iron  oxides. 

I.  Cortlandtite,  Stony  Point.  Auvergnose-casselose,  Analyzed  for  J.  P.  Iddings  by 
Steiger,  record  No.  2616.  P.  R.  C.  1814.  Contains  hornblende,  with  less  olivine  and 
hypersthene,  and  still  less  augite,  biotite,  plagioclase,  magnetite,  pyrrhotite,  and 
pleonaste.    The  petrographic  data  were  determined  by  G.  H.  Williams. 
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NEW   JERSEY. 

Rocks  A,  B,  and  C  described  by  J.  P.  Iddings  in  Bull.  150,  pp.  254,  209,  236. 
Analyses  by  Eakins,  record  No.  1299. 

A.  Basalt,  Watchung  Mountain,  West  Orange.  Auvergnose.  Contains  p>Toxene, 
mostly  malacolite,  plagioclase,  magnetite,  and  glass,  with  variable  amounts  of  ser- 
pentine or  chlorite.  The  feldspar  is  partly  altered  into  a  mineral  wliich  is  probably 
prehnite.    P.  R.  C.  102. 

B.  Elieolite  syenite,  Beemersville.  Beemerose.  Contains  nephelite,  orthoclafle, 
£egirite,  and  biotite,  with  melanite,  sphene,  apatite,  zircon,  and  magnetite  in  smaller 
amounts.    Sodalite  is  probably  present  also.     P.  R.  C.  78. 

C.  Minette,  Franklin  Furnace.  Contains  alkali  feldspar,  biotite,  monoclinic 
pyroxene,  magnetite,  epidote,  calcite,  chlorite,  apatite,  sphene,  p\Tite,  and  a  little 
Fecondary  quartz.     P.  R.  C.  91. 

D.  Nepheline  syenite,  BrookvDle.  Viezzenose.  Collected  by  N.  FT.  Partoii  and 
described  by  F.  L.  Ransome  in  Am.  Jour.  Sci.,  4th  ser.,  vol.  8,  p.  417.  Contains  alkali 
feldspars,  nepheline  largely  altered  to  secondary  minerals,  brown  amphibole,  biotite, 
cancrinite,  plagioclase,  muscovite,  aegirine-augite,  apatite,  titanite,  fluorite,  and  a  few 
specks  of  magnetite.  Also  secondary  analcite,  sericite,  and  natroUte  (?).  Analysis 
by  Steiger,  record  No.  1807.    P.  R.  C.  223. 
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Rocks  E  to  J  collected  by  W.  S.  Bayley,  who  describes  E,  F,  G  in  folio  157.  Analy- 
ses by  W.  T.  Schaller,  record  Nos.  2252,  2255. 

E.  Pochuck  gneiss,  Greenwood  Lake  quadrangle.  Auvergnou.  Contains  oligo- 
clase,  orthoclase,  diopside,  hornblende,  hjrpersthene,  biotite,  magnetite,  and  quartz. 

F.  Byram  gneiss,  1  mile  west  of  Hibemia.  Tehamose.  Contains  potash  feldspan 
(microperthite),  but  less  homblendic  and  pyroxenic  minerals  than  the  Pochuck  gneiss. 

G.  Losee  gneiss,  northeast  of  Berkshire  Valley,  Lake  Hopatcong  quadrangle. 
Noyangose.  Contains  plagioclase,  quartz,  diopside,  hypersthene,  biotite,  apatite, 
magnetite,  zircon,  and  titanite. 

H.  Augitic  Losee  granite.  Lake  Hopatcong  quadrangle.    Hessose.    P.  R.  C.  1760. 
I.  Intermediate  gneiss,  Oxford  Tunnel,  Hackettstown  quadrangle. 
J.  Micaceous  Oxford  gneiss,  Oxford  Tunnel. 

K.  Quartz-orthoclase-augite  rock,  near  Marion  Station,.  Jersey  City.  Alsbachoie. 
Collected  by  J.  Volney  I^wLm.    Analysis  by  Schaller,  record  No.  2261.    F.  R.  C.  1761. 
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PENNSYLVANIA. 

Rocks  A  to  D  are  average  samples  collected  by  Florence  Bascom  within  the  Phila- 
delphia quadrangle.  Analyses  by  W.  F.  Hillebrand,  record  No.  1872.  Described  by 
the  collector  in  folio  162. 

A.  Baltimore  gneiss.  YellowMtanose.  Contains  quartz,  orthoclase,  microcllne, 
oligoclase,  biotite,  hornblende,  magnetite,  and  minor  accessories.  P.  R.  C.  1701  to 
1705. 

B.  liica  gneiss.  IIL  S,  t.  S,  Consists  chiefly  of  quartz  and  muscovite,  with  feld- 
spars and  minor  accessories.    P.  R.  C.  1707  to  1710. 

C.  Hornblende  gneiss.  Auvergnote,  Contains  largely  green  hornblende  and  color. 
less  arthophyllite,  with  plagioclase,  magnetite,  and  scanty  secondary  quartz.  P.  R.  C> 
1710  to  1711. 

D.  Hypersthene  gabbro.  Heuote,  Contains  quartz,  orthoclase,  labradoritc,  dial- 
lage,  hypersthene,  magnetite,  apatite,  and  minor  accessories.    P.  R.  C.  1712  to  1714. 


A 

B 

C 

D 

flIOf.... 

7a2i 

13.96 

1.06 

3.06 

1.26 

3.10 

3.27 

2.69 

.19 

.48 

.52 

Trace. 

.11 

66.13 

15.11 

2.52 

3.19 

2.42 

1.87 

2.71 

2.86 

.24 

1.55 

.82 

None. 

48.68 

14.39 

4.00 

iao9 

ft.  32 
9.23 
2.31 
.47 
.46 
2.03 
1.69 

None. 

54.08 

AUOi 

16w71 

FeiOi 

1.87 

FeO 

7.70 

MifO  , 

5.66 

Sb.....:::: 

8.84 

NaiO V 

2.99 

KfO / 

.67 

HfO- 

.14 

HiO+ 

.53 

TlOi 

.84 

ZrOi 

(?) 

C0| 

.40 

CrsOa 

Trace. 

yno 

.11 

Trace? 

.10 

.09 

.09 

Trace. 

Trace? 

.20 

Trace. 
.22 
.03 

Trace. 

Trace. 

None. 

.22 
Trace. 

.29 
Trace. 
Trace. 
None. 
Trace? 

.13 

NIC 

Trace. 

p,o» 

.13 

s!^:::::::: :.:: 

.09 

BaO 

Trace, 

SrO 

Trace. 

LIiO 

Trace? 

100.30 

99.87 

ioai8 

10a23 

E.  Aporhyolite,  1|  miles  north  of  Ideville,  South  Mountain,  Carlisle  quadrangle. 
AUukose.    Contains  quartz,  orthoclase,  perthite,  titaniferous  magnetite,  and  hematite. 

F.  Aporhyolite,  west  of  Green  Ridge,  South  Mountain,  Fairfield  quadrangle. 
Liparote.    Contains  quartz,  anorthoclase,  albite,  anorthite,  and  titaniferous  magnetite. 

G.  Aporhyolite,  Marsh  Creek  Hollow,  South  Mountain,  Fairfield  quadrangle. 
AlaskoM.    Contains  quartz,  anorthoclase,  scanty  biotite,  and  titaniferous  magnetite. 

H.  Metabasalt,  west  of  Green  Ridge,  South  Mountain.  Placerose.  Contains 
actinolite,  chlorite,  epidote,  quartz,  and  titaniferous  magnetite. 

I.  Meta-andesite,  Gum  Spring  Road,  South  Mountain,  Fairfield  quadrangle. 
Placerose.  Contains  orthoclase,  andesine,  chlorite,  epidote,  and  titaniferous  magne- 
tite. 

Rocks  E  to  I  collected  by  F.  Bascom,  who  supplies  the  petrographic  descriptions. 
Analyses  E,  G,  I,  by  W.  T.  Schaller,  record  No.  2605.     F,  H,  by  G.  Steiger,  No.  2603. 
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J.  Sericite  schist,  Pine  Grove  Furnace,  South  Mountain.  Collected  byG.  W.  Stose 
and  described  in  Bull.  315,  p.  325.    Analysis  by  W.  T.  Schaller,  record  No.  2302. 

K.  Aporhyolite,  Monterey,  Franklin  County.  Kallerudose.  Described  by  F.  Bas- 
com  in  Bull.  150,  p.  343.  Contains  alkali  feldspar,  quartz,  sericite,  epidote,  titanif- 
erous  ma^etite,  leucoxene,  and  rarely  sphene.  Analysis  by  H.  N.  Stokes,  record  No. 
1479.    P.  R.  C.  136. 

L.  Quartz  porphyry,  same  locality.  AlaskoM.  Analyzed  for  G.  H.  Williams,  but 
never  described.    Analysis  by  L.  G.  Eakins,  record  No.  1350. 

M.  Baltimore  gneiss.  East  Branch  of  the  Braird ywine,  2  miles  north  of  Downing- 
town.  Almkose,  Contains  quartz,  microcline,  microperthite,  plagioclase,  ilmenite, 
and  biotlte. 

N.  Quartz  diorite,  one-half  mile  north  of  Devault.  PUuxrose-Umalou,  Contains 
plagioclase,  quartz,  hornblende,  zircon,  magnetite,  and  apatite. 

O.  Granite,  north  of  Black  Horse  Hill.  Pulashose.  Contains  microperthite,  micro- 
cline, augite,  quartz,  and  hyi)er8thene,  with  accessory  apatite,  zircon,  pyrite,  and 
magnetite. 

Hocks  M,  N,  0,  all  from  Chester  County,  were  collected  by  F.  Bascom,  who  supplies 
the  petrographic  data.     Analyses  by  R.  C.  Wells,  record  No.  2705. 
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P.  Quartz  norite,  3  miles  eaat  of  Aldham  Station.  Lassenose-mariposose.  Contains 
plagioclase,  quartz,  hypersthene,  biotiU',  magnetite,  and  apatite. 

Q.  Gabbro,  1  mile  northeast  of  Fontaine.  Ucssose.  Contains  labradorite,  diallage^ 
augite,  magnetite,  and  apatite. 
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K.  Anorthosite,  one-half  mile  northeast  of  Forest.  Labradorose.  Contains  plagio- 
clase,  zoisite,  and  magnetite. 

8.  Pyroxenite,  one-third  mile  south  of  Honeybrook.  Baliimorose.  Contains  augite 
and  magnetite,  with  secondary  serpentine. 

Rocks  P  to  8,  from  Chester  County,  were  collected  by  F.  Bascom,  who  supplies  the 
petrographic  data.    Analyses  by  W.  T.  8challer,  record  No.  2723. 
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MARYLAND   AND   THE   DISTRICT   OF   COLUMBIA. 

1.  PZBZDOTITZ  AMD  FTBOXZiriTZ. 

Rocks  A  to  I,  inclusive,  described  by  G.  H.  Williams  in  Am.  Geologist,  vol.  6,  p.  35. 

A.  Porphyritic  Iherzolite,  Johnny  Cake  Road,  Baltimore  County.  SR.  1  of  halii- 
moriase.  Contains  olivine,  bronzite,  and  diallage,  the  olivine  partly  serpen tiiiized. 
Analysis  by  T.  M.  Chatard,  record  No.  1094. 

B.  "Websterite,  Johnny  Cake  Road.  Baltvmorose.  Consists  entirely  of  hypersthene 
and  diallage.    P.  R.  C.  110  and  1740. 

C.  D.  Alterations  of  B.     Mancose,    B,  C,  and  D  dried  at  104°.    P.  R.  C.  1741. 

E.  Smaragdite  rock,  altered  pyroxenite.  Dogwood  Road,  Baltimore  County. 
Ceciloie, 

Analyses  B,  C,  D,  and  E  by  J.  E.  Whitfield,  record  Nos.  975,  976.  C,  D,  and  E  are 
from  the  laboratory  record  and  do  not  appear  in  the  publishe<l  paper. 
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F,  G.  Two  samples  of  websterite,  Hcbbville,  6  miles  west  of  Baltimore.  Web- 
sterose.    P.  R.  C.  1742. 

H.  Bronzite  from  G.    P.  R.  C.  1743. 

I.  Diopside  from  G.    P.  R.  C.  1744. 

The  rock  consists  entirely  of  bronzite  and  diopside.  Analyses  by  T.  M.  Chatard, 
record  Nos.  1094,  1123. 

J.  W^sterite,  Oakwood,  Cecil  County.  CecUote.  Composed  of  hypersthene  and 
diallage.  Analysis  by  W.  F.  Hillebrand,  record  No.  1755.  Described  by  A.  G. 
Leonard  in  Am.  Geologist,  vol.  28,  p.  135. 

K.  Cortland tite,  Ildiester,  Howard  County.  Cortlandtoge.  Analysis  by  W.  F. 
Hillebrand,  record  No.  1422.  Published  by  Williams  in  15th  Ann.,  p.  674.  The 
rock  consists  of  olivine,  pyroxene,  and  lai^  hornblende  crystals,  the  latter  consider- 
ably altered  to  talc.    P.  R.  C.  1745. 
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2.  GABBBO  Aim  DIOBITZ. 

Rocks  A  to  E,  inclusive,  described  by  G.  H.  "Williams,  but  not  in  detail,  in  15th 
Ann.,  pp.  673,  674.  Some  of  the  rocks,  with  other  analyses,  are  discussed  by  him  in 
Bull.  28.    Analyses  by  AV.  F.  Hillebrand,  record  No.  1422. 

A.  Olivine  gabbro,  Orange  Grove,  Baltimore  County.  IV.  1*.  i*.  j?.  Contains 
plagioclase,  diallage,  hypersthene,  fresh  olivine,  magnetite,  and  apatite,  and  some- 
times hornblende.     P.  R.  C.  1746. 

B.  Hypersthene  gabbro,  Wethered\dlle,  Baltimore  County.  Kedahekose,  Rich  in 
hypersthene  and  diallage,  with  plagioclaae,  magnetite,  and  apatite.    P.  R.  C.  1747. 

C.  Gabbro  diorite,  Ilchester,  Hovrard  County.  Bessose.  A  coarse  anorthite-hom- 
blende  rock,  probably  an  altered  gabbro.     P.  R.  C.  1748. 

D.  Biotite  diorite,  Triadelphia,  Montgomery'  County.     Bandose.    P.  R.  C.  1749. 

E.  Biotito  diorite,  Georgetown,  D.  C.     Bandose.     P.  R.  C.  1750. 

To  these  may  be  added  an  analysis  made  for  Williams  by  L.  G.  Eakins,  record  No. 
1350,  as  follows. 

F.  Hornblende  diorite,  Ro<k  Creek  tunnel  shaft,  Washington,  D.  C.  ///.  4.  4.4.5. 
Relations  to  E  not  stated. 


IGNEOUS  AND  CBY8TALUNB  BOCKS. 


47 


A 

B 

C 

D 

E 

F 

SiOi 

48.91 

8.81 

1.04 

9.52 

15.19 

14.69 

.64 

.10 

.07 

.52 

.37 

Trace. 

44.76 

18.82 

2.19 

4.73 

11.32 

14.58 

.89 

.11 

.17 

2.36 

.13 

None. 

43.42 

22L37 

.81 

/  9.25 

6.75 

13.34 

1.24 

1.13 

.09 

1.54 

1.25 

.10 

55.97 

15.60 

1.21 

6.28 

6.83 

7.31 

2.23 

1.25 

.18 

1.85 

1.11 

.16 

56.41 

15.19 

1.60 

6.24 

7.18 

6.77 

2.21 

1.34 

.06 

2.00 

.69 

.05 

.14 

.05 

.11 

Trace. 

56.18 

AUOs 

14.76 

FeiOi 

2.12 

FcO 

6.98 

MgO .  ,      . 

8.11 

CaO 

7.97 

NftfO 

1.62 

KiO 

.80 

HsO- 

}      1.37 

HsO-t- 

TiOi 

p,o» 

.06 

ChOs 

.15 

.16 

Trace. 

.06 
.16 

Trace. 

Trace. 

.06 

Trace. 

.04 

.08 

Trace. 

IfnO. .                  

.17 

LJ,0 

100.17 

100.29 

10a35 

loaio 

ioao6 

ioai6 

The  following  rockB,  from  Cecil  Ckninty,  are  deecribed  by  A.  G.  I^eonard  in  Am. 
Geologist,  vol.  28,  p.  135. 

6.  Qoartz-micarhombleDde  diorite,  near  the  foundry  on  Stone  Run.  BandoH. 
Contains  hornblende,  biotite,  quartz,  plagioclaae,  and  a  little  orthoclase,  with  acces- 
sory zircon,  apatite,  titanite,  and  magnetite,  and  secondary  chlorite  and  epidote. 

H.  Like  G,  near  Porter's  Bridge  on  Octoraro  Creek.    Bandoae. 

I.  Hornblende  diorite  poor  in  quartz, three-fourths  mile  northwest  of  Rising  Sun. 
Corsote. 

J.  Norite,  1  mile  west  of  Oak  Grove  schoolhouse.  Kedabekoae.  Contains  hyper- 
sthene,  bytownite,  a  little  diallage,  apatite,  magnetite,  and  secondary  hornblende. 

Analyses  by  HiUebrand,  record  No.  1755. 
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I.  OBAJnrZ  AND  GHXISS. 


For  descriptions  see  Williams,  15th  Ann.,  p.  657,  and  Keyee,  idem,  p.  685.  The 
Rowlandsville  granite  is  deecribed  by  Grimsley  in  Jour.  Cincinnati  See.  Nat.  Hist. , 
vol.  17,  p.  78. 

A.  White  granite,  Brookville,  Montgomery  County.  Liparose.  (Williams.)  P. 
R.  C,  1751. 
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B.  Binary  granite,  Guilford,  Howard  County.  Toscanose.  Contains  quartz,  ortho- 
clase.  a  little  plagioclase,  muscovite,  and  biotite,  with  occasional  zircon  and  apatite. 
(Keyes.) 

C.  Biotite  granite,  Woodstock.  Toscanose.  Light  colored,  fine  grained.  Quartz, 
feldspar,  and  biotite,  witl^  accessory  allanite  and  epidote.    (Keyes.) 

D.  Biotite  granite,  Rowlandsville,  Cecil  County.  Tonalose.  Dark  colored.  Con- 
tains plagioclase,  orthoclase,  quartz,  epidote,  biotite,  sphene,  magnetite,  and  apatite, 
with  a  little  secondary  muscovite.  The  percentages  of  the  several  minerals  are  com- 
puted by  Grimsley  from  the  analysis. 

Analyses  by  W.  F.  Hillebrand,  record  Nos.  1220, 1422, 1455.  In  B  and  C  manganese 
was  present,  barium  and  strontium  were  not  tested  for,  and  the  alumina  contains 
possible  titanium  and  phosphoric  acid. 
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E.  Biotite  granite,  Dorseys  Run,  Howard  County.  Yellowstonose.  Typical,  dark 
colored.  Quartz,  feldspar,  and  biotite,  with  accessory  allanite  and  epidote.  (Keyes. ) 
P.  R.  C.  1752. 

F.  Same  locality,  light-colored  dikes.     Toscanose. 

G.  Inclusions  in  E.    SR.  2  oftxmalase.    Derived  from  gneiss. 

H.  The  typical  gneiss  of  the  Dorseys  Run  area.    Perhaps  of  sedimentary  origin. 
Description  by  Keyes.    Analyses  by  Hillebrand.    The  remarks  appertaining  to 
B  and  C  apply  here  also.     Record  No.  1220. 
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I.  Biotite  granite,  Sykesville.  Tehanvose.  Contains  quartz,  feldspar,  and  biotite, 
with  accessory  magnetite,  zircon,  and  apatite. 

J.  Inclusion  in  I,  derived  from  limestone.  Yellowish  central  portion.  Consists 
of  epidote  and  quartz,  with  a  little  chlorite. 
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K.  Same  incluflioii,  fine-grained  dark  outer  zone.  Quartz,  garnet,  and  epidote, 
with  a  little  magnetite.  Feldspar  and  muscovite  in  some  portions.  Descriptions 
by  Keyes.  Analyses  by  Hillebrand,  record  No.  1220,  with  the  same  limitations  as  in 
the  Guilford,  Woodstock,  and  Dorseys  Run  granites. 


FeO.. 
UgO.. 

NatO. 
KfO.. 
HsO.. 
LiiO.. 


I 

J 

71.45 

67.02 

14.36 

13.77 

2.07 

4.64 

2.78 

1.02 

1.17 

.66 

1.58 

11.09 

1.05 

.66 

8.28 

.00 

1.30 

1.16 

TiBce. 

Trace. 

90.94 

100.10 

K 


47.35 
20.76 
X94 
3.15 
1.60 
X20 
X84 
6.88 
3.15 
Tfbc*. 

90.82 


L.  Typical  gneiss  of  Washington,  D.  C,  from  quarry  of  Potomac  Stone  Co.,  1  mile 
below  Chain  Bridge.    A  ' '  basic  "  granite. 

M.  Fine-grained,  fissile  chloritic  gneiss,  from  northwest  of  Cabin  John  Bridge. 
Also  a  ''basic  "  granite.    P.  R.  C.  1753. 

N.  Fine-grained,  hard  gneiss,  from  the  second  lock  at  the  Great  Falls  of  the  Potomac. 
AUbaehoie.    Probably  of  sedimentary  origin. 

Described  by  Williams.    Analyses  by  Hillebrand,  record  No.  1459. 


SiO,.. 

AliO,. 
FeiOj. 
FeO.. 
HgO.. 
C^O.. 
Nfl«0. 
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H,0- 
H,0+ 
TiO,.. 
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MnO. 
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67.22 

15.34 

2.78 

3.41 

1.65 

1.36 

2.00 

3.26 

.29 

1.68 

.84 

.14 

.13 

Trace. 

.04 

Trace. 
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63.43 

16.60 

3.36 

3.87 

2.33 

.80 

2.38 

3.22 

.23 

2.67 

.01 

.11 

.09 

Trace. 

.03 
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1.86 

1.78 

.05 

1.68 

2.73 

1.35 

.12 

.83 

.70 

.11 

.06 

Trace. 

.02 

Trace. 


100.44 


4.  msczLLAirxoTrs  rocks. 

A.  Typical  diabase.  Rocky  Ridge.  Auvergnose.  Analyzed  for  J.  S.  Diller  but 
not  described.    Analysis  by  E.  A.  Schneider,  record  No.  1370. 

B.  Ottrelite-phyllite  rock,  Liberty,  Frederick  County.  Analyzed  for  G.  H.  Wil- 
liams but  not  described.    P.  R.  C.  1754. 

C.  Chloritoid  separated  from  B.    Analyses  B  and  C  by  L.  G.  Eakins,  record  No.  1349. 

D.  Quartz  schist.  Shoemaker  quarry,  near  Stevenson  Station,  Green  Spring  Valley. 
Described  by  Bayley  in  Bull.  150,  p.  302.  Contains  quartz,  muscovite,  occasional 
tourmalines,  microcline,  zircon,  and  iron  stains.  Analysis  by  Schneider,  No.  1370. 
P.  B.C.  119. 

E.  Mica  separated  from  D.    Analysis  by  Schneider,  No.  1377. 

82236*— Bull.  591— -15 i 
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Trace. 
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1.05 

P^5 

Trac«. 

LijO 

Trac«. 

.22 
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100.37 
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100.31 

F.  Sericite  schist,  Ladiesbur]^.  Described  by  Bayley  in  Bull.  160,  p.  317.  Con- 
tains quartz,  sericite,  chlorite,  a  mineral  thought  to  be  kaolin,  zircon,  iron  oxide, 
and  rutile.    Analysis  by  George  Steiger,  record  No.  1600.    P.  R.  C.  126. 

G.  Another  sample  of  F.    Analysis  by  Schneider,  No.  1370. 

H.  Metarhyolite,  south  of  Port  Deposit.  Dike.  Vulcanose.  Described  by  F. 
Bascom,  in  Maryland  Geological  Survey,  Cecil  County  volume,  p.  136.  Contains 
quartz,  orthoclase,  plagioclase,  biotite,  and  hornblende,  with  accessory  magnetite, 
apatite,  titanite,  garnet,  pyrrhotite,  and  muscovite,  and  secondary  chlorite  and 
epidote.    Analysis  by  W.  F.  Hillebrand,  record  No.  1928.    P.  R.  C.  1706. 
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FeiOs. 
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CaO... 
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HtO+ 

TiO,... 
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57.34 
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.98 
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1.18 

3.55 
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4.65 

.08 

.09 

None. 
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58.11 

31.84 

2.63 

5.63 

1.85 

None. 

.97 

3.66 

.35 

4.05 

.81 

.21 
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75.67 

12.28 

•.86 

•2.50 

.37 

2.65 

3w68 

.78 

.13 

.30 

.30 

.05 

.18 

Trace? 

.07 

Trace. 

.11 


100.20        99.93 


o  Uncertain  because  sulphides  are  present. 


VIRGINIA. 

A.  Andesite,  3}  miles  east  of  Front  Royal.  SR,  4  oforendase.  Described  by  Keitb 
in  14th  Ann.,  p.  305.  Intermediate  between  diabaso  and  quartz  porph3rry.  Contains 
plagioclase,  quartz,  magnetite,  ilmenite,  and  a  little  epidote.  Analysis  by  Geoi^ 
Steiger,  record  No.  1450. 

B.  Porphyritic  felaite  or  felsophyre,  forks  of  Straight  Creek,  3  miles  east-northeast 
of  Monterey.  Toscanose.  Described  by  Darton  and  Keith  in  Am.  Jour.  Sci.,  4th 
ser.,  vol.  6,  p.  305.  Contains  phenocrysts  of  biotite,  orthoclase,  and  plagioclase,  the 
mica  and  feldspar  being  about  equal  in  amount  In  the  groundmass  are  feldspar, 
quartz,  magnetite,  or  ilmenite,  and  a  little  secondary  chlorite,  with  less  muscovite. 
No  glass.    Analysis  by  Hillebrand,  record  No.  1665.    P.  R.  C.  342. 
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A 

B 

SiO,. 

51.08 

11.37 

11.17 

5.04 

3.96 

5.20 
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1.50 
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2.67 

.99 

.22 

60.56 

AkO, 

15.52 

PeiOi    

1.67 
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TiO^ 
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BaO     

.10 

LkO 
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COi 
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Trace. 

S 

100.24 

100.26 

NORTH    CAROLINA. 

Rocks  A  to  F  collected  by  Arthur  Keith,  who  furnishes  the  petrographic  data. 
Analyses  B,  C,  D,  and  K  by  W.  F.  Hillebrana,  record  No.  1707.  Analyses  A  and  F 
by  H.  N.  Stokes,  record  Na.  1710. 

A.  Porphyritic  rhyolite,  2  miles  west  A  Banners  Elk,  Watauga  County.  Adamellose. 
Contains  orthoclase  and  plagioclase,  with  less  quartz,  epidote,  chlorite,  and  pyrite. 

B.  Quartz  porphyry,  2  J  miles  northwest  of  Blowing  Rock,  Watauga  CJounty.  Mag- 
dehurgose.  Contains  quartz  and  orthoclase,  with  subordinate  sericite,  chlorite,  and 
biotite. 

C.  Diorite,  east  end  of  Hump  Mountain,  Mitchell  County.  Auvergnose.  Contains 
plagioclase,  orthoclase,  and  hornblende,  with  less  quartz,  biotite,  magnetite,  and 
garnet. 

D.  Gametiferous  diabase,  1}  miles  southeast  of  Cranberry.  ///.  4-  4-  4>  5.  Contains 
plagioclase  and  hornblende,  with  less  garnet,  biotite,  and  magnetite. 
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E.  Epidote-chlorite  schiat,  one-fourth  mile  northeast  of  Montezuma,  Mitchell 
County.  Contains  epidote  and  feldspar,  with  less  chlorite,  hornblende,  and  magne- 
tite. 

F.  Metamorphosed  amygdaloid,  3  miles  southeast  of  Boone,  Watauga  County. 
Contains  orthoclase  and  plagioclase,  with  less  sericite,  chlorite,  and  magnetite. 

G.  Pyroxenite,  var.  websterite,  from  Webster.  Websterose.  Described  by  Wil- 
liams, Am.  Geologist,  voL  6,  p.  35.  Consists  of  diopside  and  bronzite.  Analysis  by 
E.  A.  Schneider,  record  No.  1096.    Material  dried  at  105''.    P.  R.  C.  388. 

H.  Spherulitic  rhyolite,  Sam  Christian  gold  mine,  Montgomery  County.  Alaskose. 
Described  by  Diller,  Am.  Jour.  Sci.,  4th  ser.,  vol.  7,  p.  337.  The  rock  of  the  supposed 
fossil  Palxotrochis.  Contains  feldspar  and  quartz,  with  a  little  biotite  and  sericite. 
Analysis  by  Hillebrand,  record  No.  1796. 
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The  following  rocks  from  Corundum  Hill  were  collected,  analyzed,  and  described 
by  T.  M.  Chatard,  Bull.  42,  p.  45: 

I.  Altered  gneiss.  Made  up  of  micaceous  scales,  with  grains  of  quartz  and  some 
earthy  matter.    Record  No.  238. 

J.  Dunite.    Dunoae.    Olivine  rock  containing  a  little  chromite.    Record  No.  256. 

K,  L.  Yellow,  clay  like  alterations  of  dunite.    Record  Nos.  254,  255. 

Ot  her  analyses  of  altered  rocks  are  given  in  the  paper,  and  also  analyses  of  associated 
minerals. 
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QEORQIA. 

Rocks  collected  by  A.  H.  Brooks,  who  supplies  the  petrographic  data.  Analyses 
by  H.  N.  Stokes.    Record  No.  1727. 

A.  Meta-quartz  diorite,  2  miles  southwest  of  Sweden,  Gordon  County.  GordonoH. 
Contains  plagioclase,  near  labradorite,  green  hornblende,  sometimes  diallage,  mu^h 
vitreous  quartz,  and  accessory  magnetite,  ilmenite,  and  orthoclase.  Also  secondary 
epidote,  zoisite,  uralite,  chlorite,  garnet,  calcite,  and  leucoxene.    P.  R.  C.  1530. 

B.  Augite-microcline  granite,  1  mile  east  of  Rowland,  Bartow  County.  Toscanou. 
Contains  microcline,  some  plagioclase,  abundant  pyroxene  partly  altered  into  chiefly 
uralite  and  chlorite,  some  biotite  with  frequent  inclusions  of  rutile,  much  blue  vitre- 
ous quartz,  apatite,  zircon,  and  magnetite.    P.  R.  C.  1531. 

C.  Quartz  gabbro,  2  miles  southeast  of  Walleska,  Cherokee  County.  Hanou. 
Closely  related  to  B.  Contains  essentially  plagioclase,  near  labradorite,  and  augite. 
Accessory  magnetite,  ilmenite,  apatite,  and  zoisite.  Orthoclase  is  sparingly  present. 
Quartz  occurs  in  vitreous  masses.    P.  R.  C.  1532. 
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KENTUCKY. 


1.  XLLIOTT  OOXnrTY  DIKE. 

Described  by  Diller  in  Bull.  38.    Also  in  Am.  Jour.  Sci.,  3d  ser.,  vol.  32,  p.  125. 

A  peridotite,  var.  kimberlite,  consisting  largely  of  olivine,  sometimes  altered  to 
serpentine.  Pyrope,  ilmenite,  a  few  scales  of  biotite,  a  little  enstatite,  and  a  trace 
of  apatite  are  present  as  primary  minerals.  Secondary  minerals  are  serpentine, 
dolomite,  magnetite,  and  octahedrite. 

A  granitic  rock  occurs  with  the  peridotite.  It  consists  chiefly  of  feldspar,  ortho- 
clase, and  plagioclase,  with  a  considerable  amount  of  quartz  and  ilmenite,  and  traces 
of  hornblende,  sphene,  and  apatite. 

Analyses  by  T.  M.  Chatard,  record  Nos.  272, 273, 282, 305, 351, 352, 353, 354,  and  358. 

A.  Granite.    Monzonote. 

B.  Peridotite  (kimberlite).    P.  R.  C.  799. 

C.  Olivine  from  peridotite. 

D.  Garnet  from  peridotite. 
£.  Ilmenite  from  peridotite. 
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S.  ORITTBVDBir  COXnTTY  DIKE. 

A  mica  peridotite,  described  by  Diller  in  Am.  Jour.  Sci.,  3d  ser.,  vol.  44,  p.  286. 
Contains  biotite,  serpentine,  and  perofakite,  with  less  apatite,  muscovite,  magnetite, 
calcite,  chlorite,  and  some  other  secondary  products.    P.  R.  C.  800. 

A.  The  rock  described  by  Diller.  JfR.  1  of  caueliMe.  Analysis  by  W.  F.  Hille- 
brand,  record  No.  1241. 

B.  An  analysis  of  probably  the  same  rock,  from  a  shaft  40  feet  deep  at  Marion. 
Collected  by  J.  R.  Procter,  analyzed  by  L.  G.  Eakins,  record  No.  965. 
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TENNESSEE. 

The  following  rocks,  A  to  H,  were  collected  by  W.  H.  Emmons  in  or  near  Ducktown. 
They  represent  the  associates  of  the  copper  ores. 

A.  Quartz  diorite.    Central  portion  of  mass,  Burra  Burra  mine.    Sp.  Gr.  2.781. 

B.  Quartz  diorite.    Marginal  portion.    Sp.  gr.  2.800. 

C.  Quartz  biotite  schist  inclosing  quartz  diorite.  Contains  secondary  actinolite, 
zoisite,  and  garnet.    Sp.  gr.  2.739.    Analyses  A,  B,  C,  by  G.  Steiger,  record  No.  2613. 

D.  Metamorphoped  quartz  diorite.  Contains  quartz,  orthoclase,  plagioclase, 
actinolite,  zoisite,  biotite,  and  garnet.  Sp.  gr.  2.81.  Analysis  by  W.  T.  Schaller, 
record  No.  2537. 
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Trace? 
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E.  Gametiferous  rook,  Mary  mine.  8p.  pr.  3.61.  Analysis  by  Chase  Palmer, 
record  No.  2524. 

F.  Schist,  East  Tennessee  mine.    Sp.  gr.  2.737.    Analysis  by  Palmer,  No.  2524. 

G.  Metamorphoeed  arkose  sandstone.  East  Tennessee  mine.  Contains  quartz,  some 
feldspar,  black  and  white  mica,  and  particles  of  sulphides.  Sp.  gr.  2.75.  Analysis 
by  Sehaller,  No.  2537. 

H.  Actinolite  rock  with  sulphides,  Polk  County  mine.  Analysis  by  R.  C.  Wells, 
No.  2515.    Sp.  gr.  3.190. 
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a  Uncertain,  because  of  sulphides  present. 

Hocks  I  to  N,  also  from  ttie  Ducktown  quadrangle,  were  collected  by  F.  B.  Laney, 
who  supplies  the  petrographic  data. 

I.  White  border  of  pseudodiorite.  Contains  quartz,  orthoclafle,  plagioclase,  bio- 
tite,  zoisite,  garnet,  pyrrhotite,  titanite,  magnetite,  and  ilmenite. 

J.  Graywacke.  Contains  quartz,  orthoclase,  albite,  biotite,  ganiet,  pyrrhotite, 
magnetite,  ilmenite. 

Analyses  I,  J,  by  Chase  Palmer,  record  No.  2814. 
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K.  Grajmracke.  Contains  quartz,  plagioclase,  orthoclane,  biotite,  titanite,  and 
pyrrhotLte. 

L.  Graywacke.  Contains  quartz,  plagioclase,  biotite,  orthoclase,  chlorite,  garnet, 
and  pyrrhotite. 

Analyses  K,  L,  by  J.  G.  Fairchild,  record  No.  2544. 

M.  Gabbro,  near  Copper  Hill.  ///.  5.  t.  5,  Contains  hornblende,  zoisite,  plagio- 
clase,  quartz,  epidote  (?),  titanite,  and  pyrite. 

N.  Pseudodiorite  from  mine  No.  20,  Copperfield.  Contains  quartz,  hornblende, 
garnet,  plagioclase,  zoisite,  titanite,  pyrrhotite,  and  pyrite. 

Analyses  M,  N,  by  Palmer,  No.  2552. 
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O.  Gabbro,  2  miles  south  of  Limestone  Cove,  Unicoi  County.  CampUmose.  Col- 
lected by  Arthur  Keith,  who  furnishes  the  petrographic  data.  Analysis  by  W.  F. 
Hillebrand,  record  No.  1707.    Contains  hypersthene,  plagioclase,  and  magnetite. 
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MISSOURI. 

Rocks  A  to  D,  granite  and  porphyry,  6  miles  east  of  Iron  ton.  Described  by  Ha- 
worth  in  Missouri  Geol.  Survey,  vol.  8,  Annual  Report,  pp.  140,  180,  and  213.  Anal- 
yses by  W.  H.  Mehdlle,  record  No.  1206. 

A,  B.  Granite.    A,  P.  R.  C.  1027;  B,  P.  R.  C.  1028. 

C,  D.  Porphyr>'.    C,  P.  R.  C.  1029;  D,  P.  R.  C.  1030. 

Rocks  composed  principally  of  orthoclase  and  quartz,  with  some  microcline,  plagi- 
oclase, and  biotite,  and  minor  accessory  minerals.  A  is  toscanoie;  B,  C,  and  D  are 
Uparose. 

E.  Devonite,  Mount  Devon.  Groundmass  only.  Collected  and  described  by  A. 
Johannsen.  Contains  phenocrysts  of  a  plagioclase  rich  in  potassium.  Hie  ground- 
mass  consists  of  feldspar  and  augite,  with  titaniferous  magnetite  and  chlorite.  Analy- 
sis by  W.  F.  Hillebrand,  record  No.  2350. 


a  Rqulvalent  to  0.07  S.    Aisomed  to  be  pyrite,  as  no  pyrrhotite  is  present. 
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ARKANSAS. 

Onachitite,  dike  near  Maple  Spring,  4  miles  southwest  of  Hot  Springs.  SR.  t  of 
etindoK.  Described  by  Kemp,  in  Ann.  Kept.  Geol.  Survey  Arkansas,  1890,  vol.  2, 
p.  399.  A  dike  rock  of  the  monchiquite  group.  Contains  abundant  and  conspicuous 
augite  and  biotite,  magnetite,  and  minor  accessory  minerals  in  a  groundmass  con- 
sidered by  Kemp  to  be  glass.  Calcite  and  other  secondary  products  are  also  present. 
According  to  Pirsson,  Jour.  Geology,  vol.  4,  p.  679,  the  so-called  **glas8"  in  the  mon- 
chiquites  is  really  analcite.  Analysis  by  L.  G.  Eakins,  record  No.  1023.  P.  R.  C. 
395. 
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OKLAHOMA. 

A.  Granite,  west  of  Mount  Sheridan,  Wichita  Mountains,  Liparoae,  received  from 
J.  P.  Iddings.    Analysis  by  G.  Steiger,  record  No.  2335. 

B.  Hornblende  granite,  Mountain  Park.    Liparose.    P.  R.  C.     1890. 

C.  Hornblende  granite,  Cold  Springs.    Dacose.    P.  R.  C.     1891. 

Rocks  B,  C,  collected  by  C.  H.  Taylor.    Analyses  by  J.  G.  Fairrhild,  record  No. 
2676. 
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TEXAS. 

A.  Quartz  pantellerite,  Vieja  Mountains,  San  Carlos,  Presidio  County.  Liparose. 
Description  furnished  by  £.  C.  £.  Lord.  Contains  anorthoclase,  augite,  and  grains 
of  quartz  in  a  groundmass  of  segirine-augite,  a  brown  hornblende  which  is  probably 
barkevikite,  orthoclase,  and  quartz.  Magnetite  and  apatite  are  present  as  accesBory 
minerals.    Analysis  by  Geoige  Steiger,  record  No.  1581. 

The  following  rocks,  analyses  B  to  M,  from  Uvalde  County,  were  collected  by  T. 
Wayland  Vaughan.  Petrographic  data  furnished  by  Whitman  Cross.  Analyses  by 
W.  F.  Hillebrand,  record  No.  1681. 

B.  Plagioclase  basalt,  Pinto  Mountain,  Brackett  quadrangle.  LmJbvrgote.  Con- 
tains olivine,  augite,  plagioclase  (labradorite),  biotite,  a  very  little  alkali  feldspar  (?), 
magnetite,  and  apatite.    Sp.  gr.,  3.118,  20°.    P.  R.  C.  1067. 

C.  Basanite,  Mount  Inge,  Uvalde  quadrangle.  Lujavrose,  Contains  sanidine, 
nephelite,  hornblende,  augite,  eegirine-augite,  olivine,  magnetite,  apatite,  and  a  trace 
of  pyrite.    Sp.  gr.,  2.770,  20°.    P.  R.  C.  1069. 

D.  Rock  of  basaltic  habit,  allied  to  C,  1  mile  northeast  of  Big  Mountain,  Uvalde 
quadrangle.  Essexose.  Contains  alkali  feldspar,  augite,  magnetite,  and  variable 
amounts  of  olivine,  nephelite,  segirite,  biotite,  and  zeolitic  minerals.  Sp.  gr.,  2.742, 
23°.    P.  R.  C.  1068. 
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a  Including  OjOj. 

E.  Phonolite,  hill  between  Black  and  Big  mountains,  Uvalde  quadrangle.  Lour- 
dalose.  Contains  sanidine,  nephelite,  and  segirite,  and  very  little  brown  hornblende, 
augite,  and  magnetite.    Sp.  gr.  2.559,  19.5°.    P.  R.  C.  1070. 

F.  The  portion  of  E  soluble  in  1:40  dilute  nitric  acid. 

G.  Nepheline  basalt,  Tom  Nunns  Hill,  Uvalde  quadrangle.  Uvaldose.  Contains 
olivine,  augite,  nephelite,  magnetite,  and  apatite.    Sp.  gr.,  3.148, 19°.    P.  R.  C.  1065. 

H.  The  portion  of  G  soluble  in  1:40  dilute  nitric  acid. 
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a  Inchidfng  Cr,0,. 

L  Nepheline  basalt,  Black  Mountain,  Uvalde  quadrangle.  Uvaldose,  Contains 
olivine,  augite,  nephelite,  magnetite,  and  apatite.  Sp.  gr.,  3.200,  21.5^.  P.  R.  0. 
1066. 

J.  The  portion  of  I  soluble  in  1:40  dilute  nitric  acid. 

K.  Augite  from  I.    Violet  in  color,  very  pure. 

L.  Nepheline-meliHte  basalt,  from  about  3  miles  southwest  of  Uvalde.  Casselose. 
Contains  nephelite,  meliHte,  olivine,  augite,  magnetite,  and  apatite.  Sp.  gr.,  3.150, 
20.5°.    P.  R.  C.  1064. 

M.  The  portion  of  L  soluble  in  1:40  dilute  nitric  arid. 
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Rooks  N  to  U  collected  by  R.  T.  Hill  in  the  trane-Pecoe  region.  Deecriptions  sup- 
plied by  Whitman  Croas.    Analyses  by  W.  F.  Hillebrand,  record  No.  1901. 

N.  Rhyolite,  summit  of  Chisos  Mountain,  Big  Bend  of  the  Rio  Grande.  Liparote 
near  alaskoae.  Pink  porphyry.  Rich  in  alkali  feldspafs  and  quartz,  with  very  little 
riebeckite  and  barkevikite  (?).    Sp.  gr.,  2.602, 15.5°. 

0.  Rhyolite,  near  Shafter,  Shafter  quadrangle.  Liparose  near  alaskose.  Pheno. 
crysts  of  sanidine  and  quartz.  Groundmaas  of  alkali  feldspars,  quartz,  riebeckite  (?), 
and  segirite.    Spherulitic  bands  traverse  the  rock.    Sp.  gr.,  2.617, 15.5°. 

P.  Rhyolite,  north  summit  of  Chisos  Mountain.  Liparo^e,  Consists  chiefly  of 
alkali  feldspars  and  quartz,  with  riebeckite  and  a  little  magnetite.  Sp.  gr.,  2.611, 
15.5°. 

Q.  Rhyolite,  west  of  Paisano  Mountain,  Alpine  quadrangle.  Liparose.  Contains 
alkali  feldspars,  quartz,  arfvedsonite,  and  segirite.    Sp.gr.,  2.635, 15.5°. 
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Trace. 
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F  and  C\  not  looked  for. 


R.  Grorudite,  about  2  miles  north  of  the  summit  of  Chisos  Mountain.  Gronidote- 
pantellerose.  Contains  alkali  feldspars  and  subordinate  quartz,  with  riebeckite  and 
eegirite  in  irregular  interstitial  patches.    Sp.  gr.,  2.648, 15.5°. 

S.  Pulaskite,  Santiago  Mountain.  Nordmarkose.  Consists  of  alkali  feldspars,  with 
subordinate  segirite,  eegirite-augite,  riebeckite,  magnetite,  and  rare  lovenite.  Sp. 
gr.,  2.581,  25.5°. 

T.  Syenite  porphyry.  Iron  Mountain,  near  Marathon.  Nordmarkoie.  Contains 
many  oligoclase-albite  phenocrysts  in  a  groundmaas  of  alkali  feldspar,  with  very  little 
quartz.  Titanite,  apatite,  and  magnetite  are  present  in  small  amounts.  Sp.  gr., 
2.577, 15.5°. 

U.  Essexite,  Big  Hill  Canyon,  Rio  Grande.  Essexose.  Contains  predominant 
orthoclase,  soda-rich  plagioclase,  and  nephelite,  with  considerable  augite,  olivine, 
and  magnetite,  and  small  amounts  of  biotite  and  apatite.    Sp.gr.,  2.686,  25.5°. 

V.  Syenite  porphyry,  Hueco  Tanks,  El  Paso  County.  PhUgrose  near  nordmarhou. 
Collected  and  described  by  G.  B.  Richardson.  Contains  orthoclase,  albite,  oligoclase, 
biotite,  augite,  quartz,  ilmenite,  magnetite,  and  apatite.  Analysis  by  G.  Steiger, 
record  No.  2162.    P.  R.  C.  1667. 
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LAKE   8CPEB10B    BEOION. 

L  MABatrtm  rxsior,  KioaiaAv. 
Rocks  moBtly  described  by  Van  Hiae  and  Bayley.    When  not  otherwise  specified 
the  deecriptiona  have  been  pubhahed  in  Hon.  XXVTII,  and  partly  in  I5tb  Ann., 
p.  4S3. 

A.  Peridotite,  near  Opin  Lake,  SE.  }  see.  27,  T.  48  N.,  R.  2TW.  tfarqufiioM. 
Contains  diallage,  olivine,  magnetite,  and  plagioclase.  The  diallage  is  partly  uhlori- 
tized,  and  the  (^vineifl  partly  serpentinized.  Analyeiaby  W.  F.  Hillebrand,  recoid 
No.  1452.    P.R.C,996. 

B.  Altered  greenstone,  Marquette  district.  Camplono*e.  Analysis  by  Geor^ 
Steiger,  record  No.  1586,  hitherto  unpublished.    F.  R.  C.  988. 

C.  Grflnerite-nugnetite schist,  sec.  11,  T.47N.,  R.  27  W.  Mainly  impure griinerite, 
wilbmagnetiteandquartz.    AnalysisbyW.  H.  Melville,  record  No.  140.1.    P.  R.C,  984. 

D.  LikeC£f<»aBec.l8,T.47N.,R.28W.  Analyais  by  Melville,  record  No.  140:1. 
P.  R.C.  980. 

E.  Like  *.'  and  D.  from  sec.  20,  T.  40  N.,  B.  30  \V.  Analyais  by  H.'n.  .Stoker, 
record  No.  1&46.  C,  D,  and  E  are  similar  schiste,  and  alike  in  mineralc^ical  compo- 
sition.   P.  R.  c!981. 
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F.  Green  schist,  sec.  34,  T.  48  N.,  R.  27  W.,  near  center  of  section.  Contains 
plagioclase,  chlorite,  and  quartz.  AnalysiB  by  Geoige  Steiger,  record  No.  1447. 
P.  R.  C.  986. 

G.  Sericite  schist  associated  with  the  preceding.  Mainly  seridte  and  quartz. 
Analysis  by  Steiger,  No.  1447.    P.  R.  C.  985. 

H.  Dark-gray,  foliated  schist,  southeast  c(»iier  of  sec.  30,  T.  47  N.,  R.  30  W.  Con- 
tains quartz,  plagioclase,  cHrthoclase,  and  biotite.  Analysis  by  Steiger,  No.  1525. 
P.  R.  C.  991. 

1.  Schistoee  gneiss,  NW.  i  sec.  35,  T.  47  N.,  R.  26  W.  Ccmtains  quartz,  loudin, 
sericite,  plagioclase,  chlorite,  magnetite,  and  apatite.    Analysis  by  Steiger,  No.  1525. 

J.  Novaculit«  from  Marquette.  Described  by  Williams  in  Bull.  62.  Contains 
quartz  and  sericite.    Analysis  by  W.  F.  Hillebrand,  record  No.  759. 
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2.  CRYSTAL  FALLS  DI8TBZCT,  KICHIOAV. 

Rocks  described  by  J.  Morgan  Clements  and  H.  L.  Smyth,  in  Mon.  XXXVI.  A,  B, 
C,  and  D  by  Smyth,  p.  274.    Analyses  by  H.  N.  Stokes,  record  No.  1721. 

A.  Granite,  sec.  2,  T.  41  N.,  R.  30  W.  Magdeburgose.  Contains  quartz,  orthoclase, 
microcline,  plagioclase,  biotite,  muscovite,  magnetite,  hematite,  titanlte,  and  occa- 
sional apatite. 

B.  Gneiss,  sec.  35,  T.  42  N.,  R.  29  W.    Same  minerals  as  in  A. 

C.  Mica  schist,  sec.  35,  T.  42  N.,  R.  29  W.  Contains  biotite,  quartz,  some  micro- 
cline, and  magnetite. 

D.  Amphibolite,  sec.  32,  T.  42  N.,  R.  28  W.  Contains  hornblende,  plagioclase, 
biotite,  and  quartz,  with  a  little  rutile  and  magnetite. 
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3a,  Sr,  CI,  F,  B,  SO|  not  looked  for. 
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The  following  rocks,  with  one  exception,  are  described  by  Clements  in  his  portion 
of  Mon.  XXXVI: 

E.  Mica  diorite,  sec.  28,  T.  42  N.,  R.  32  W.,  southeast  of  Crystal  Falls.  Shoshmwge. 
Contains  plagioclase  (andesine),  orthoclase,  quartz,  biotite,  hornblende,  and  titanifer- 
ous  magnetite.    Analysis  by  Stokes,  record  No.  1721. 

F.  HcMnblende  gabbro,  sec.  29,  T.  42  N.,  R.  31  W.,  west  bank  Michigamme 
River,  east  of  Crystal  Falls.  HessoM,  Contains  labradorite,  hornblende,  and  iron 
oxide,  with  subordinate  pyroxene,  biotite,  and  orthoclase.  Analysis  by  George 
Steiger,  record  No.  1712. 

G.  Bronzite  norite,  same  locality  as  F.  Auvergno^e.  Contains  bronzite,  horn- 
blende, and  labradorite.    Analysis  by  Steiger,  record  No.  1712. 

H.  Wehrlite,  sec.  29,  T.  42  N.,  R.  31  W.,  on  Michigamme  River,  east  of  Crystal 
Falls.  RosMweinou.  Contains  hornblende,  pyroxene,  olivine,  biotite,  and  iron 
oxide.    Analysis  by  Stokes,  record  No.  1721. 

I.  Picrite  porphyry,  sec.  27,  T.  44  N.,  R.  32  W.,  northwest  of  Mansfield.  Principal 
minerals  serpentine,  amphibole,  chlorite,  ilmenite,  all  but  the  last  being  secondary. 
Analysis  by  Stokes,  record  No.  1721. 
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Trace. 

Trace. 

NiO 

.04 

COt.    
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.15 

.43 

Trace? 

None. 

99.46 

100.63 

99.91 

99.17 

99.68 

Ba,  Sr,  CI,  F,  8,  SOs  not  looked  for. 

J.  Pre-Cambrian  nonporphyritic  metabasalt,  from  the  Hemlock  formation.  Beer- 
baehd9e.  Contains  plagioclase,  light-green  hornblende,  epidote-zoisite,  chlorite, 
calcite,  muscovite,  apatite,  sphene,  quartz,  pyrite,  and  magnetite. 

K.  Porphyritic  metabasalt.  Hemlock  formation.  Same  minerals  as  in  J,  with  feld- 
spar phenocrysts. 

L.  Porphyritic  metabasalt,  like  K.    SR.  5  ofmomonase, 

M.  Metadolerite,  large  dike  in  T.  43  N.,  R.  31  W.,  ea8t  of  Mansfield.  Auvergnoie, 
Petrographic  data  furnished  by  C.  R.  Van  Hise.  Contains  uralite,  labradorite,  and 
ilmenite. 

Analyses  J,  K,  and  L  by  H.  N.  Stokes,  record  No.  1617. 

Analysis  M  by  George  Steiger,  record  No.  1814. 


64 


ANALYSES  OF    ROCKS  AND   MINERALS,  1880-1914. 


SiOi 4«.47 

A1,0| 16.28 

3.15 


Fe»0|. 

FeO... 

MgO.. 

CaO... 

NagC. 

KsO... 

HjO- 

HsO+ 

TiO,.. 

P,0».. 

v,o,.. 

Cr»0|.. 
MnC 
CuO... 
SrO... 
BaC. 
LI,0.. 
COj... 

8 

F 


8.96 

6.56 

7.90 

3.64 

.21 

.28 

3.89 

L28 

.13 


.01 
.09 

Trace. 

None. 

None. 

Trace. 
1.26 

None. 

Trace. 


100.11 


47.20 

15l36 

3.06 

8.87 

4.20 

5.05 

4.72 

L40 

.16 

3.04 

3.30 

.36 


None. 
.20 
Trace. 
Trace. 
Trace, 
Trace. 
3.34 
Trace. 
Trace. 


100.26 


5Z50 

15w89 

6.12 

3.96 

&04 

&55 

5w79 

.67 

.16 

Z16 

L36 

.15 

.04 

Trace. 

.25 

Trace. 

None. 

Trace. 

None. 

None. 

None. 

Trace. 


99.73 


44.29 

17.46 

3.82 

10.35 

7.03 

8.68 

2.19 

.71 

.21 

4.11 

1.40 

.20 


Trace. 
None. 


10a45 


N.  Adinole,  sec.  8,  T.  43  N.,  R.  31  W.,  near  Mansfield.  Contains  actinolite,  albito, 
quartz,  some  chlorite,  and  epidote.    Analysis  by  Geoige  Steiger,  record  No.  1709. 

O.  Spilodte.    Contains  quartz,  feldspar,  chlorite,  epidote,  and  a  little  biotite. 

P.  Spilodte.    Contains  quartz,  feldspar,  actinolite,  and  epidote. 

Analyses  0  and  P  by  H.  N.  Stokes,  record  No.  1617.  These  three  rocks  are  contact 
derivatives  of  the  Mansfield  clay  slate,  q.  v. 
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S.  KEWEEITAW  POnffT,  KICHIOAH'. 

Analyses  made  by  G.  Steiger  for  A.  N.  Winchell,  who  has  published  them  in  Jour. 
Geology,  vol.  16,  p.  772,  but  without  detailed  description  of  the  rocks. 

A.  Olivine  diabase.  Greenstone  Cliff.    Auvergnose. 

B.  **A6hbed"  dil^base,  bed  65,  Eagle  River  section.     Camptonose. 
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STURGEON  FALLS  GABBRO. 

From  StuigeoB  Falls,  Menominee  River,  sec.  27,  T.  39  N.,  R.  29  W.,  Michigan. 
Described  by  Williams,  Bull.  62,  p.  67. 

A.  SausBurite  gabbro.  Auvergnoie.  Contains  plagLoclase,  almost  whc^y  altered 
to  sausBurite,  diallage,  hornblende,  and  ilmenite,  with  quartz,  calcite,  and  chlorite  as 
alteration  products.    P.  R.  C.  1756. 

B.  The  same,  altered,  and  somewhat  schistose.  Feldspar  much  altered  into  calcite, 
with  secondary  quartz  and  sericite;  pyroxene  and  hornblende  changed  to  chlorite. 
Leucoxene  common. 

C.  Ug^t-gray,  silvery  schist,  derived  from  gabbro.  Contains  chlorite,  calcite,  and 
a  little  quartz,  with  remnants  of  feldspar  and  some  leucoxene.  Analyses  by  R.  B. 
Riggs,  record  Nos.  389,  390,  391.    Material  dried  at  106''.    TiO,  undetermined. 
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LOWRR  QUINNE8BG  FALLS. 

Described  by  Williams,  Bull.  62,  pp.  89,  91 . 

A.  Gabbro-diorite,  shore  below  falls,  Wisconsin  side.  Auvergnose.  Contains 
aausBurite,  hornblende,  and  ilmenite.  Some  calcite  in  the  saussurite.  Hornblende 
partly  altered  to  chlorite,  and  ilmenite  to  leucoxene. 

B.  The  same,  schistose  form.  Contains  less  saussurite.  Hornblende  and  ilmenite 
completely  altered  into  chlorite  and  leucoxene.  Calcite  present,  and  also  porphyritic 
feldspar. 

C.  Silvery  schist,  adjoining  B,  and  derived  from  gabbro.  Resembles  B  in  general, 
without  the  feldspar  crystals.  Calcite  and  sericite  are  present,  and  rutile  in  place  of 
leucoxene. 


82286*— Bull.  681—15- 
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I).  Dark  maasive  greenstone.  Contains  hornblende,  chlorite,  epidote,  quartz, 
leucoxene,  with  some  ilmenite  and  traces  of  original  feldspar. 

E.  Dark  schistose  greenstone,  forming  a  band  in  D.  Chlorite  entirely  replaces 
hornblende,  and  rutile  replaces  leucoxene.    Some  feldspar,  quartz,  and  calcite. 

Analyses  by  R.  B.  Riggs,  record  Nos.  384,  385,  386,  387,  388.  Material  dried  at 
105°. 
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UPPER   QUINNB8EC  FALLS. 

Described  by  Williams,  Bull.  62,  pp.  104,  113,  114,  121. 

A.  Light  greenstone.  Auvergnoae.  Contains  hornblende,  feldspar  much  altered 
to  satlBSurite,  ilmenite  with  leucoxene  border,  and  some  secondary  quartz. 

B.  Mica  diorite  porphyry.  I.  5.  S.  4-  Mainly  andesitic  feldspar  and  biotite,  with 
apatite,  zircon,  sphene,  and  some  calcite. 

C.  Biotite  gneiss,  Michigan  side.  Contains  biotite,  soda  orthoclase,  and  quartz. 
Sphene  common,  zircon  and  apatite  present. 

D.  Schistose  quartz  porphyry.  Toscanose.  Contains  quartz,  feldspar,  sericite, 
some  chlorite,  anatase,  and  tourmaline,  with  zircon  and  apatite  sparingly.  A,  B, 
and  D  are  from  the  Wisconsin  side  of  the  river. 

Analyses  by  R.  B.  Riggs,  record  Nos.  392,  393,  394,  395.    Material  dried  at  105**. 


A 

B 

C 

D 

«io« 

48.35 
15.40 

4.04 

4.63 
11.61 
10.38 

1.87 
.35 

3.60 
.08 

54.83 
25.49 
1.61 
1.65 
1.96 
6.08 
5.69 
1.87 
1.18 
.18 

67.77 
16.61 
2.06 
1.96 
1.26 
1.87 
4.35 
2.35 
1.69 
.19 

66  69 

AltOi 

16.69 

FteOi   

2.06 

F«0      

.93 

If  (0      

1.15 

KSq        

1.40 

Ka^O  

2.46 

Ko       

5.23 

iMv  •  •  • 

H«0       

1.70 

cSt'.: 

1.42 

100.31 

100.54 

100.11 

99.73 

SCHIST  FROM  THE  ARAOON   IRON   MINE. 


Described  by  Bayley  in  Mon.  XLVI,  p.  122.  Consists  of  quartz  and  micaceous 
minerals,  either  talc  or  kaolin  and  serpentine.  Some  limonite  is  present.  Analysis 
by  George  Steiger,  record  No.  1835. 


49.56 

10.12 

6.87 

.13 

20.53 

.72 

None. 

4.50 


HiO+ 7.66 

TIO,. eo 

P1O5 Of 

MnO TVms. 

CO, None. 


99.73 
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OOGZBIO  BBOIOV. 


S.  PKVO 

Rocks  mostly  described  by  Van  Hise  in  Mon.  XIX.  Analyses  A  to  G  by  T.  M. 
Chatard,  record  Nos.  991,  992,  993,  994,  995. 

A.  Diabase,  near  southeast  comer  of  sec.  13,  T.  47  N.,  R.  46  W.,  Michigan.  Auverg- 
nose.  Contains  plagioclase,  augite,  magnetite,  apatite,  and  olivine,  with  some  ilmenite 
and  leucoxene.    P.  R.  C.  1001. 

B.  Same  dike  as  A,  partly  altered.  The  pyroxene  is  altered  to  amphibole,  and  the 
latter  partly  to  biotite.    Biotite  has  also  been  derived  from  feldspar.    P.  R.  C.  1000. 

C.  Feldspar  separated  from  A. 

D.  Altered  diabase,  Aurora  mine,  NE.  J  SW.  J  sec.  23,  T.  47  N.,  R.  47  W.,'Michigan. 
P.  R.  C.  1002. 


SiOt.. 

AhOt. 
FeiOi- 
FeO.. 

CaC. 

NaiO. 

K,0.. 

HiO- 

HfO+ 

TlOf.. 

P.O».. 

Cr,Oa. 

MnO.. 

NiO. . 

BaO.. 

COj... 


47.90 

15.60 

3.<W 

8.41 

8.11 

v.  99 

2.05 

.23 

.15 

2.34 

.82 

.13 

Trace. 

.17 

.10 

.05 

.38 


100.12 


B 


46.85 

22.62 

5.12 

1.58 

2.01 

1.25 

.80 

2.66 

3.12 

8.25 

1.12 

.16 


2.54 
.08 
.10 

1.80 


100.15 


51.18 

27.00 

3.19 

Undet. 

1.92 

11.70 

3.48 

.41 


} 


L19 


17 


100.24 


{ 


D 


41.60 
37.20 
3.21 
.30 
.02 
.23 
.07 


.29 

13.54 

3.79 

.14 


.08 


Trace. 
.38 


100.85 


E.  Feldspar  separated  from  gabbro,  sec.  14,  T.  44  N.,  R.  4  W.,  Wisconsin. 

F,  G.  Feldspars  separated  from  olivine  diabase,  NE.  J  sec.  13,  T.  45  N.,  R.  1  W., 
Wisconsin.     P.  R.  C.  1003. 


BIO,.. 

AljO,. 

FejO,. 

FeO.. 

UgO.. 

CaO... 

Na,0. 

KjO.. 

H,0- 

H,0+ 

BfnO.. 


E 


51.99 

29.32 

1.23 


.63 

12.60 

2.91 

.28 

.03 

.54 

Trace. 


99.53 


61.65 

19.91 

2.28 

Undet. 

.61 

4.12 

4.74 

5.72 

}      .95 

Trace. 


9v.  9o 


o 


56.15 

26.06 

1.96 

Undet. 

.54 

8.70 

4.79 

1.56 

i        .13 

(        .64 

.13 


100.67 


The  following  analyses,  by  W.  F.  Hillebrand,  of  separations  from  the  gabbro  of 
Ashland  County,  Wis.,  were  made  for  the  late  R.  D.  Irving,  but  were  never  published 
by  him: 

H.  Magnetite,  record  No.  687.    Partial  analysis. 

I.  Feldspar,  record  No.  688. 

J.  Diallage,  record  No.  686. 

For  convenience  I  also  include  here,  although  it  is  decidedly  out  of  classification — 

K.  Graywacke,  Hurley,  Wis.  Described  by  Bayley  in  Bull.  150,  p.  84.  Analysis 
by  H.  N.  Stokes,  record  No.  1314.  Contains  quartz,  feldspars,  iron  oxides,  and 
probably  kaolin.  In  the  cement  are  chlorite,  quartz,  magnetite,  pyrite,  rutile,  occa- 
sionally biotite,  and  either  muscovite  or  kaolin.    P.  R.  C.  20. 
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H 

I 

J 

K 

BlOt 

63.30 

29.03 

.66 

.23 
.13 
11.40 
4.87 
.40 
.23 

Tnoe. 

TnM!e. 

None. 

Tnoe. 

49.80 

2.86 

2.48 

10.82 

15.33 

18.60 

.51 

.12 

.33 

1.29 

Trace. 

.37 

None. 

None. 

Trace? 

76.84 

AltOi 

1L76 

FeiOi 

50.29 

saTo 

.55 

FeO 

2.88 

MeO 

1.39 

CaO 

.70 

NajO 

2.57 

K«0 

L62 

HjO k 

L87 

TIOj 

8.77 

p,o» 

UnO 

Trace. 

SrO 

B»0 

Tnoe. 
None. 

LkO 

... 

89.46  ,  100.14 

1 

100.41 

100.18 

f.  PioEov  PonrT»  immsoTA. 

Described  by  Bayley  in  Bull.  109.  Abo  partly  in  Am.  Jour.  Sci.,  3d  ser.,  vol.  37, 
p.  54.    A  and  B  are  Also  described  in  Bull.  150,  p.  274. 

A.  Olivine  diabase.  Hessote.  Contains  labradorite,  olivine,  pyroxene,  apatite, 
and  magnetite.    Analysis  by  W.  F.  Hillebrand,  record  No.  496.    P.  R.  C.  107. 

B.  Diallage  separated  from  diabase.    Partial  analysis  by  R.  B.  Riggs,  record  No.  607. 

C.  Rock  lying  between  the  diabase  and  the  adjacent  red  porphyry.  Adamdloae. 
Contains  red  feldspar,  quartz,  hornblende,  chlorite,  magnetite,  apatite,  and  rutile. 
Analysis  by  W.  F.  Hillebrand,  record  No.  500.     P.  R.  C.  1018. 


SiOs.. 

Al,o, 
FeiOa 
FeO.. 
MgO. 
CaO.. 
NatO. 
KiO.. 
H,0.. 
TiO,. 
P«Oi. 
ZrOa. 
MnO. 
SrO.. 
BaO. 
Li,0. 
CI.... 


49.88 

18.56 

2.06 

8.37 

5.77 

9.72 

2.59 

.68 

1.04 

L19 

.16 

None. 

.09 

Trace. 

.02 

Nwie. 

Trace. 


10ai2 


48.34 
Z90 
4.68 
14.15 
11.34 
15.10 


1.96 


98.49 


57.98 
13.58 
3.11 
8.68 
2.87 
2.01 
3.56 
3.44 
2.47 
1.75 
.29 


.13 
Traoeu 

.04 
Traoeu 
Trace. 


99.91 


D.  Red  soda  granite.  Liparose.  Contains  feldspar,  quartz,  chlorite,  some  mus- 
covite,  rutile,  leucoxene,  hematite,  and  apatite,  with  sometimes  secondary  calcite. 
Granular  variety.    Analysis  by  W.  F.  Hillebrand,  record  No.  496.    Dried  at  110**. 

£.  Same  as  D,  porphyritic  variety.  Toscanose.  Called  by  Bayley  a  quartz  kerato- 
ph3rre.    Analysis  by  Hillebrand,  record  No.  497. 

F.  Similar  red  porphyry,  Little  Brick  Island,  Lake  Superior,  near  Pigeon  Point. 
Liparose.  Consists  chiefly  of  feldspar  and  quartz,  with  augite  occasionally  present. 
Analysis  by  L.  G.  Eakins,  record  No.  1059. 

G.  Red  feldspar,  anorthoclase,  separated  from  D.  Contains  hematite  inclusionB. 
Analysis  by  J.  £.  Whitfield,  record  No.  521.    Dried  at  104"". 
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D 

E 

F 

O 

8iOi 

73.42 

13.04 

.68 

2.40 

.58 

.66 

8.44 

4.07 

1.21 

.40 

.20 

.00 

Trace? 

.15 

Trace? 

Trace. 

74.00 

12.04 

.78 

2.61 

.42 

.85 

3.47 

4.33 

.86 

.34 

.06 

.05 

Tiaoe. 

.12 

Trace? 

Trace. 

73.70 

12.87 

3.76 

.31 

.11 

.14 

3.63 

4.56 

.57 

.12 

Trace. 

.07 

65.00 

AliOi 

18.22 

FiiOi .* 

2.64 

Feb 

IfirO                   

.06 

cK: :.: 

1.06 

NaiO 

8.40 

vSo.:::.::. :... 

4.18 

HiO 

.46 

TiOi 

P-Oi 

MnO                                 

8rO 

LtO 

a!:;.. 

100.33 

00.03 

00.84 

ioao2 

H.  Dark  vitreouB  quartzite.    Contahis  quartz,  a  little  red  feldspar,  some  chlorite, 
Bome  green  mica,  a  few  scales  of  biotite,  and  grains  of  magnetite.    P.  R.  C.  1007. 
I.  Lighter  interbedded  quartzite.    Feldspar  in  it  much  altered.    P.  R.  C.  1004. 
J.  Epidotic  quartzite.    P.  R.  C.  1023. 
K.  Unaltered  quartzite.    P.  R.  G.  1006. 
Analyses  by  R.  B.  Riggs,  record  Nos.  569,  571,  572,  575.    Material  dried  at  105"^. 


SiOs.. 
AiiOi 
FeiOi 
FeO.. 
MgO. 
CftO.. 
NaiO. 
KtO.. 
Im... 
TiDi. 
MnO. 


H 

I 

J 

74.22 

73.65 

73.14 

10.61 

11.08 

12.60 

7.45 

7.24 

7.57 

.85 

.77 

1.31 

1.48 

1.52 

1.67 

.56 

.40 

.43 

2.12 

1.67 

1.78 

1.08 

1.65 

1.00 

1.70 

1.88 

.83 

.16 

Trace. 

.04 

None. 

Trace. 

Trace. 

100.32 

09.86 

100.37 

K 


73.64 

11.25 

6.24 

1.04 

1.57 

.36 

3.04 

1.42 

1.08 

Trace. 

None. 

100.54 


Ba  and  Sr  not  looked  for. 

L.  Altered  quartzite.  Contains  more  fibrous  chlorite,  some  seririte,  a  little  kaolin 
and  biotite,  grains  ci  magnetite,  earthy  matter,  and  sometimes  a  little  calcite. 
Analysis  by  R.  B.  Riggs,  record  No.  570.    P.  R.  C.  1009. 

M.  Mottled  quartzite.    Analysis  by  Riggs,  record  No.  573.    P.  R.  0.  1021. 

N .  Purplish  slate,  containing  many  small  crystals  of  red  feldspar  and  scales  of  mica. 
Analyses  by  J.  E.  Whitfield,  record  No.  520.    P.  R.  C.  1024. 

O.  Very  slightly  altered  slate.    Analysis  by  Riggs,  record  No.  576.    P.  R.  C.  1011. 

Material  for  analysis  dried  at  104''-1O5''. 
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L 

M 

N 

O 

SlOj 

71.00 

12.88 

6.69 

.66 
1.68 

.21 
1.43 
2.96 
2.08 

.44 

72.25 

10.73 

8.01 

.38 

1.85 

.42 

2.08 

2.56 

2.06 

Tnoe. 

63.82 

14.65 

3.16 

5.12 

2.08 

.70 

1.96 

2.81 

2.62 

2.66 

.19 

None. 

None. 

.33 

50.71 

AliOi 

18.32 

FetOs • 

8.11 

FeO 

.85 

Mif  O 

3.54 

CftO 

1.06 

NaiO 

1.93 

K«0 

3.43 

HiO 

3.24 

TlOf 

Tnoe. 

p,o, 

MpO. 

Tnoe. 

Tnoe. 

None. 

UjO 

SOi 

09.96 

100.28 

100.00 

10ai8 

Ba  and  8r  not  lo(dced  for. 

P.  Red  granitic  rock  reeembling  D,  but  with. more  dark  spots,  found  in  contact  with 
the  purplish  slate,  N .  Liparose.  Consists  mainly  of  red  feldspar,  quartz,  and  chlorite. 
Analysis  by  J.  E.  Whitfield,  record  No.  519.    Dried  at  104*»,    P.  R.  C.  1014. 

Q.  Groundmass  of  red  mottled  quartzite.  Analysis  by  W.  F.  Hillebrand,  record 
No.  499.     P.  R.  C.  1022. 

R.  Green  mottlings  from  Q.  Mostly  quartz  and  sericite.  Analysis  by  Hillebrand, 
record  No.  498. 

S.  Another  sample  of  the  green  mottlings,  selected  with  especial  care.  Analysis 
by  L.  G.  Eakins,  record  No.  1058. 

T.  Brilliantly  red  vitreous  quartzite.  Analysis  by  R.  B.  Riggs,  record  No.  574. 
Dried  at  105*^.    P.  R.  C.  1008.       . 


SiOi.. 

Al,o,. 

FeiOs. 
FeO.. 
MgO.. 
CaO.. 
NaiO. 
KsO.. 
HsO.. 
TiOf.. 
PiO».. 
ZrOf.- 
linO. 
SrO.. 
BaO.. 
LlfO.. 
80|... 


p 

Q 

R 

8 
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66.36 

76.57 

77.70 

83.27 

83.69 

13.76 

9.21 

7.67 

7.81 

7.50 

2.65 

1.67 

3.55 

1.99 

1.81 

2.75 

3.94 

3.29 

1.81 

.38 

.68 

1.51 

1.83 

1.50 

.35 

.70 

.73 

.26 

.20 

.39 

3.56 

8.07 

1.96 

.19 

2.46 

4.48 

1.02 

1.04 

1.11 

2.61 

.98 

1.89 

02.36 

2.32 

.72 

1.57 

.42 

.30 

Tnoe. 

Tnoe? 

.33 

Tnce. 

None. 

.05 

None. 

Tnoe. 

Tnce. 

.04 

Tnoe. 

Undet. 

Tnce? 

(?) 

Undet. 

Undet. 

None. 

None. 

Undet. 

None. 
.66 

Tnce. 

Tnoe. 

100.48 

100.08 

100.00 

100.29 

99.91 

a  Determined  by  difFerence. 
7.  MXSABZ  DISTKICT,  MINNESOTA. 

The  following  rocks,  described  by  Leith  in  Mon.  XLIII,  do  not  fall  legitimately 
within  this  section  of  the  present  bulletin.  There  seems,  however,  to  be  no  other 
convenient  place  for  them,  and  so  the  niceties  of  classification  have  been  ignored  for 
reasons  of  expediency. 

A.  Greenalite  rock,  test  pit,  Cincinnati  mine.  Contains  green  and  brown  trans- 
parent granules,  with  opaque  brown  to  black  ones,  in  a  matrix  of  chert.    P.  R.  C.  1668. 

B.  Greenalite  rock,  same  locality  as  A.  Contains  greenish-yellow  granules,  slightly 
altered  to  amphibole  in  a  matrix  of  amphibole  with  subordinate  chert.    P.  R.  C.  1669. 
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C.  Greenalite  rockj  near  W.  quarter  post,  sec.  35,  T.  59  N.,  R.  15  W.  Resembles  A. 
P.  R.  C.  1670. 

D.  Greenalite  rock,  near  SE.  comer  of  sec.  22,  T.  59  N .,  R.  15  W.  Contains  yellowish- 
brown,  transparent,  and  dark-brown  to  black  and  opaque  granules  in  a  matrix  which 
is  mainly  amphibole,  possibly  actinolite.  All  four  rocks  contain  oxides  of  iron,  either 
limonite  or  magnetite.    P.  R.  C.  1671. 

Analjrses  by  George  Steiger,  record  Nos.  1931  and  1992.  In  three  of  the  rocks  the 
portions  soluble  and  insoluble  in  hydrochloric  acid  were  analyzed  separately. 


i«  ■                 ■    • 
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D 
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Insoluble. 

Soluble. 

laHoluble. 

Soluble. 

Insoluble. 

Soluble. 

SiOi 

36.50 
.76 

19.38 

(         .61 

13.83 

I      17.57 

3.22 

None. 

None. 

2.38 

5.74 

None. 

None. 

None. 

13.01 
2.60 

33.11 

.56 

6.44 

30.93 

5.35 

None. 

None. 

1.34 

6.13 

None. 

None. 

None. 

48.45 
.64 

13.45 

.37 

15.00 

10.28 

2.33 

.28 

None. 

2.50 

4.17 

None. 

2.04 

None. 

* 

50.96 

AliOa 

1.09 

FetOi 

5.91 

FeO 

30. 3f 

HeO....  

5.'M 

CaO 

.04 

\lhii)ie!T.. 

Nmm. 

HiO- 

.76 

HiO+  

6.41 

TiOi 

N(Hie. 

COi 

None. 

p,o» ' 

None. 

.21 

Insoltible 

37.26 

62.65 
37.26 

15.61 

83.86 
15.61 

49.09 

50.42 
49.09 

100.10 

09.91 

:..fiq.4? 

< 

99.51 

E.  Ferruginous  chert,  sec.  28,  T.  58  N.,  R.  17  W.     P.  R.  C.  1672. 

F.  Ferruginous  chert,  horizon  of  ore  deposits,  Oliver  mine.    P.  R.  C.  1673. 

G.  Amphibolitic  chert,  Old  Chicago  mine.    P.  R.  C.  1674. 

H.  Amphibolitic  chert,  one-half  mile  southwest  of  Virginia.    P.  R.  (-.  1675. 
I.  Amphibolitic  chert,  Donora  mine.     P.  R.  C.  1676. 

G,  H,  and  I  are  largely  amphibole  in  a  matrix  of  chert.     Analyses  by  Oebti^e  Steiger, 
record  Nos.  1931,  1948. 


SiO,.. 

AljO,. 

FejOi. 

FeO.. 

MgO. 

CaO.- 


AlkaUes. 
H,0-.. 
H,0  +  .. 
TiO,.... 


CO,. 

P»0, 

MnO 

C  (organic). 


63.92 

None. 

31.13 

3.13 

.49 

None. 

Trace. 

.48 

1.12 

Trace. 

None. 

.05 

.10 


32.56 

None. 

66.02 

.30 

None. 
.18 

None. 
.32 
.90 
.16 

None. 
.12 
.14 
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50.36 

.64 

6.46 

32.91 

3.94 

.23 

None. 

.27 

4.64 

None. 

None. 

None. 

None. 

.18 


99.63 
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83.82 

.39 

4.46 

8.77 

None. 

.60 

None. 

.13 

1.37 

None. 

.72 

.02 

None. 


100.28 


44.10 

1.05 

10.80 

28.73 

2.43 

133 

None. 

.51 

2.4Z 

None: 

9.71 

.04 

None. 


100.17 


8.  KXBCSLLAVZOirS  BOCKS  FROM  MINNESOTA. 

A.  Granulitic  hypersthene  gabbro,  from  SE.  \  sec.  20,  T.  65  N.,  R.  4  W.  Coohose. 
Described  by  Bayley,  Jour.  Geology,  vol.  3,  p.  1.  Contains  hjrpersthene,  biotite, 
diallage,  magnetite,  and  plagioclase.    Analysis  by  H.  N.  Stokes,  record  No.  1267. 

B.  Hypersthene  from  A.    Analysis  by  E.  A.  Schneider,  record  No.  1358. 
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C.  Granulitic  diallage  gabbro,  S£.  i  NW.  i  sec.  26,  T.  64  N.,  R.  8  W.  Auvergtum. 
Described  by  Bayley,  Jour.  Geology,  voL  3,  p.  1.  Contains  diallage,  hypenthene, 
magnetite,  and  plagioclase.    Analysis  by  W.  H.  Melville,  record  No.  1403. 

D.  Olivine  gabbro,  west  side  of  Birch  Lake.  S£.  i  sec.  19,  T.  63  N..  R.  4  W.  Auverg- 
note.  Described  by  Bayley,  Jour.  Geology,  vol.  1,  p.  688.  Contains  a  laige  proportion 
of  diallage  and  olivine.    Analysis  by  Stokes,  No.  1267. 

£.  Olivine  from  D.    Analysis  by  W.  F.  Hillebrand,  record  No.  1308. 
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F.  Average  gabbro,  south  quarter  post,  sec.  35,  T.  61  N.,  R.  12  W.  Hesioae,  De- 
scribed by  Bayley  in  Jour;  Geology,  vol.  1,  p.  688.  Contains  plagioclase,  olivine, 
pyroxene,  and  magnetite.    Analysis  by  H.  N.  Stokes,  record  No.  1267. 

G.  Feldspar,  from  preceding  gabbro.  Analysis  by  W.  F.  Hillebrand.  record 
No.  1308. 

H.  Feldspar,  from  gabbro  east  side  of  North  Fowl  Lake.  Analysis  by  Hillebrand, 
No.  1308. 

I.  Feldspar,  from  gabbro*  NW.  J  SE.  }  sec.  23,  T.  62  N.,  R.  10  W. 

J.  Feldspar,  from  gabbro,  center  of  sec.  25,  T.  64  N.,  R.  8  W. 

K.  Feldspar,  from  gabbro,  Duluth  and  Iron  Range  Railroad. 

Analyses  I,  J,  and  K  by  Hillebrand,  record  No.  1115.  H.  I,  J,  and  K  analyzed  for 
W.  S.  Bayley. 
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L.  GametilerouB  gabbro.  Granite  Falls.  Bandose,  Described  by  W.  S.  Bayley  in 
Bull.  150,  p.  282.  Contains  plagioclase,  augite,  garnet,  magnetite,  a  little  hornblende, 
some  quartz  grains,  and  apatite.  Analysis  by  H.  N.  Stokes,  record  No.  1296.  Sp. 
gr.,  3.105.    P.  R.  C.  109. 

M.  Gabbro-diorite,  Minnesota  Falls.  Hessote.  Described  by  Bayley  in  Bull. 
150,  p.  369.  Essentially  plagioclase  and  hornblende,  with  some  kaolin,  augite,  and 
biotite.    Analysis  by  Stokes,  No.  1296.    Sp.  gr.,  2.935.    P.  R.  C.  144. 

N.  Quartz  norite  gneiss,  Odessa.  Described  by  Bayley  in  Bull.  150,  p.  358.  Con. 
tains  quartz,  plagioclase,  pyroxene,  biotite,  garnet,  magnetite,  and  sulphide  of  iron. 
Analysis  by  Stokes,  No.  1296.    Sp.  gr.,  2.770.    P.  R.  C.  140. 

O.  Mica  schist,  bed  of  Cross  River,  near  Gunflint  Lake.  Description  furnished  by 
C.  R.  Van  Hise.  Contains  biotite,  quartz,  feldspar  (?),  and  pyrites.  Analysis  by 
T.  M.  Chatard,  record  No.  896. 

P.  Actinolite-magnetite  schist,  8£.  i  SE.  i  sec.  34,  T.  61  N.,  R.  12  W.  Described 
by  Bayley  in  Am.  Jour.  Sci.,  3d  ser.,  vol.  46,  p.  178.  Mainly  actinolite  and  magne- 
tite.   Analysis  by  W.  H.  Melville,  record  No.  1403. 

Q.  Magnetite  rock  near  the  preceding,  also  described  with  P  by  Bayley.  Analysis 
by  Melville,  No.  1403. 
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«  Probably  pyrrhotlte. 


SOUTH   DAKOTA. 

A.  Phonolite,  Black  Hills.  Miaskoae.  Described  by  Whitman  Cross  in  Bull.  150, 
p.  191.  Ck)ntains  sanidine,  nephelite,  segirite,  nosean,  and  sodalite,  with  accesrory 
sphene,  apatite,  and  zircon,  and  possibly  some  rare  zirconates  or  titanates.  Also, 
sparingly,  secondary  zeolites  and  calcite.  No  magnetite,  but  minute  ferritic  flakes 
are  disseminated  through  the  rock.  Analysis  by  W.  F.  Hillebrand,  record  No.  1618. 
p.  R.  C  73.  # 

B.  An  earlier  analysis  of  A,  by  H.  N.  Stokes,  record  No.  1314.  This  was  made  along 
the  ordinary  lines  as  r^;ards  ''completeness,''  as  requested  by  the  collector,  and  with- 
out regard  to  minor  accessory  constituents.  It  serves  well  to  illustrate  the  difference 
between  the  two  modes  of  treatment,  in  comparison  with  the  fuller  analysis. 

C.  Tourmaline-biotite  schist,  north  of  Harney  Peak,  Black  Hills.  Described  by 
Bayley  in  Bull.  150,  p.  327.  Contains  quartz,  biotite,  tourmaline,  a  little  garnet  and 
rarely  muscovite,  iron  ore,  and  apatite.  Analysis  by  Stokes,  record  No.  1296.  P. 
R.  C.  130. 

D.  Volcanic  ash,  3  miles  west  of  Argyle,  Custer  County.  Amiataae.  Collected  by 
N.  H.  Darton.    Analysis  by  George  Steiger,  record  No.  1875.    P.  R.  C.  599. 
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WYOMING. 

Rocks  A  to  J,  inclusive,  studied  by  Whitman  Cross.  The  Leucite  Hills  series  is 
described  in  Am.  Jour.  Sci.,  4th  ser.,  vol.  4,  p.  115.  Analysis  H  is  by  Chase  Palmer, 
record  No.  2473,  and  K  by  L.  G.  Eakins,  No.  1078.  The  others  are  by  W.  F.  Hille- 
brand,  one  made  in  the  Denver  laboratory,  and  record  Kos.  343,  355, 362, 368, 403, 463, 
1668,  and  168^. 

A.  Wyomingite,  Boars  Tusk,  Leucite  Hills.  Wyomingose.  Contains  phlogopite, 
leucite,  diopside,  and  apatite.    Sp.  gr.,  2.779,  13.5**.    P.  R.  C.  566. 

B.  Wyomingite.  Fifteenmile  Spring,  Leucite  Hills,  Orendose.  Composition  like 
A.    Sp.  gr.,  2.627,  30°.    P.  R.  C.  567. 

C.  Portion  of  B  soluble  in  2.5  per  cent  nitric  acid. 

D.  Phlogopite  from  wyomingite. 

E.  Madupite,  Pilot  Butte,  Leucite  Hills.  Madupose.  Contains  predominating 
diopside  and  phlogopite,  with  perofskite  and  magnetite,  in  a  glassy  base  which  has 
approximately  the  composition  of  leucite.    Sp.  gr.,  2.857,  22**.    P.  R.  C.  576. 
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a  Probably  contains  other  rare  earths. 
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F.  Orendite,  Fifteenmile  Spring,  Leucite  Hills.  Orendose.  Contains  predomi- 
nating leucite  and  sanidine,  with  phlogopite,  a  little  biotite,  diopside,  and  amphi- 
bole,  and  acceesory  apatite  and  rutile.    Sp.  gr.,  2.686,  23.5^.    P.  R.  C.  72  and  572. 

G.  Orendite,  North  Table  Butte,  Leucite  Hills.  Orendose.  Composition  like  F. 
Sp.  gr.,  2.699,  19**.    P.  R.  C.  570. 

H.  Orendite,  Hallock  Butte,  Leucite  Hills.  Orendose.  Published  by  Cross  in 
BuU.  512. 

L  GroundmassofF.    Sp.gr.,  2.615, 19^.    Not  cited  in  published  paper. 

J.  Diopside  separated  from  mixed  wyomingite  and  madupite.  Sp.  gr.,  3.290,  20^. 
Analyzed  in  the  Denver  laboratory.    P^^  included  with  Ti02. 

K.  Dacite  (?),  Crarfield  Peak.  Phenocrysts  of  plagioclase  and  hornblende,  with 
microscopic  sphene  and  apatite  in  a  groundmass  containing  plagioclase,  orthoclase, 
quartz,  and  magnetite.    Sp.  gr.,  2.576,  26.2**.    P.  R.  C.  159. 
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The  four  following  rocks  from  Encampment  quadrangle  are  described  by  A.  (-. 
Spencer  in  P.  P.  25.    Analyses  by  E.  T.  Allen,  record  No.  2048. 

K.  Norite,  near  head  of  Cow  Creek,  about  three-fourths  of  a  mile  from  Bridger 
Peak.  Auvergnoie.  Contains  chiefly  hypersthene  and  labradorite,  the  latter  slightly 
altered  to  sericite.  Biotite  and  magnetite  are  present,  with  a  few  grains  of  diallage 
and  a  little  hornblende. 

L.  Diorite  derived  from  norite,  altered  form  of  K.  The  pyroxene  is  completely 
changed  to  uralite  and  the  feldspar  is  largely  decomposed. 

M.  Diorite  derived  from  norite,  2  miles  west  of  the  Verdi  mine.  Contains  uralite 
and  labradorite,  with  a  little  biotite  and  magnetite. 

N.  Diorite,  probably  derived  from  gabbro,  near  head  of  Big  Sandstone  Creek. 
Contains  much  zoisite  derived  from  the  feldspars. 
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Tlie  folloviiur  rock9,  from  SuiidjLDce  qiadnuogle.  are  deBcribed  by  W.  S.  T.  Smith 
in  Folio  127.     AndrseB  by  Ooi]^  Steiger.  record  No.  1999. 

O.  Tiarhyioid  phonolite.  PnlosfaMr.  Contmins  phenocryats  of  orthocbae,  segirine- 
aujeiie.  a  Utile  au^ie.  nephetine  v?V  magnetite,  garnet,  titanite,  and  apatite.  Ground- 
nut^ mainly  feldspar,  probably  ortborlaae.  and  other  minerals  as  above,  with  poesibly 
AMue  9peeiei!t  of  the  wdalite  group.    P.  R.  0.  1756. 

P.  Phonolite.  £j«rjro*f.  Contains  pbenocrysts  of  lddq[)ar,  apparently  orthoclase 
aiHi  anorthivU^.  x^ririnesiugite  or  little  augite.  garnet,  probably  nosean,  titanite, 
ma^^H'tite.  and  apatite.  In  the  groundmace.  feldqfiar  (orthoclase  ?),  Kgiiine-augite, 
ami  (Kwibly  s^idalite.     P.  R.  C  1757. 

Q.  Tnu'hytc^d  phonolite.  Abmntt-Unuriko^,  Contains  phenocrysts  of  feldspar 
^tvrthtvbk^^  and  pbuKivIaw  ?^.  apgtrine-augite.  magnetite,  titanite,  and  apatite.  In 
tho  imniiHlniai«t.  Mdspar.  magnetite,  apgirine-augite,  and  apatite.    P.  R.  C.  1758. 

R,  Aii^io  Yiii^\uio.  K^ntailmate.  Contains  phenocr}7(ts  of  augite,  magnetite, 
A)ianu\  bioiiio.  v^bu'la«».  ami  plagim-lase.  Same  minerals  in  the  groundmasR,  with 
jH^rhaji^  j^Miio  s|H>'i*v  oi  xho  iK*phoUne^A:idalite  group. 
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YELLOWSTONE   NATIONAL   PABK  AND   THE   ABSABOKA   BANQE^ 

1.  BLXOTUO  PXAK. 

Rocks  described  by  Iddings  in  12th  Ann.,  p.  577.  Also  in  Bull.  Philos.  Soc.  Waah- 
ington,  vol.  11,  p.  206.    For  analyses  O,  P,  see  Mon.  XXXII,  pt.  2. 

A.  Pyroxene-mica  diorite.  Tonalote.  Contains  augite,  hypersthene,  plagioclase, 
quartz,  biotite,  hornblende,  magnetite,  and  apatite.  Analysis  by  J.  £.  Whitfield, 
record  No.  830.    P.  R.  C.  94. 

B.  Pyroxene-mica  diorite.  Andose,  Same  minerals  as  under  A.  Analysis  by 
Whitfield,  No.  921. 

C.  Pyroxene-mica  diorite.  Tondlose,  Like  A  and  B.  Analysis  by  W.  H.  Mel- 
ville, record  No.  1231. 

D.  Pyroxene  porphyry.  Andose,  Contains  augite,  hypersthene,  biotite,  mag- 
netite, plagioclase,  and  quartz.    Analysis  by  Whitfield,  No.  830. 

E.  Quartz-pyroxene-mica  diorite.  Tonahse.  Contains  biotite,  hornblende,  augite, 
hypersthene,  magnetite,  plagioclase,  orthoclase,  and  quartz.  Analysis  by  Melville, 
No.  1231. 
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F.  Quartz-mica  diorite.     Tonalote.    Contains  biotite,  hornblende,  augite,  hyper- 
sthene, plagioclase,  orthoclase,  and  quartz.    Analysis  by  Whitfield,  No.  921. 

G.  Quartz-mica  diorite.     Yellowstonose.    Contains  biotite,  hornblende,  plagioclase, 
pyroxene,  quartz,  and  orthoclase.    Analysis  by  Whitfield,  No.  921. 

II ,  I,  J.    Quartz-mica    diorites.     Yellowstonose.    Contains   hornblende,  biotite, 
plagioclase,  orthoclase,  and  quartz.    Analyses  by  Whitfield,  Noe.  921  and  830. 
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K.  Quartz-mica  diorite  porphyry.  Yellowstonoie.  Contains  biotite,  hornblende, 
plagibclase,  orthoclase,  and  quartz.    Analysifl  by  Whitfield,  No.  830. 

L.  Quartz-mica  diorite  porphyry .  LassenoM,  Contains  quartz,  biotite,  plagioclase, 
alkali  feldspar,  and  hornblende.    Analysis  by  Whitfield,  No.  830. 

M.  Hornblende  porphyry.  Tonalose,  Intrusive  sheet.  Contains  hornblende, 
plagioclase,  magnetite,  and  quartz.    Analysis  by  Whitfield,  No.  429. 

N.  Hornblende-mica  porphyry.  Yellowstonose,  Intrusive  sheet.  Contains  horn- 
blende, plagioclase,  biotite.  magnetite,  and  quartE.  AnalysLs  by  Whitfield,  No.  420. 
The  Indian  Creek  laccolith. 

0.  Augite  andesite  porphyry.  Monzonose,  Intrusive  sheet,  upper  portion.  Con- 
tains malacolite,  plagioclase,  probably  orthoclase,  magnetite,  and  little  biotite,  with 
secondary  chlorite  or  serpentine  and  actinolite.    Analysis  by  Whitfield,  No.  830. 

P.  Same  sheet  as  0,  lower  portion.  KentalUnose.  Analysis  by  W.  F.  Hillebrand, 
record  No.  1571. 
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2.SEPTTLCHBS  MOXnTTAIir. 

Rocks  described  by  Iddings,  12th  Ann.,  p.  633.    Also  in  Bull.  Philos.  Soc.  Wash- 
ington, vol.  11,  p.  210,  and  in  Mon.  XXXII,  pt.  2. 

A.  Pyi^x^ne  andesite.     Tonaloae.    Essentially  composed  of  augite,  hypersthene, 
and  plagioclase.    Analysis  by  J.  E.  Whitfield,  record  No.  923. 

B.  Pyroxene  andesite.    Andose.    Composition  like  A.    Analysis  by  Whitfield, 
No.  923. 

C.  Hornblende    andesite.    Andose.    Essentially    plagioclase    and    hornblende. 
Analysis  by  Whitfield,  No.  922. 

D.  Hornblende-pyroxene    andesite.     Tonalose.    Contains    augite,     hypersthene, 
plagioclase,  and  hornblende.    Analysis  by  T.  M.  Chatard,  reconl  No.  712. 

E.  Hornblende-pyroxene  andesite.     Tonalose.    Minerals  as  in  D,  with  magnetite 
also.    Analysis  by  Chatard,  No.  712. 
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F.  Hornblende-mica  andesite.  Yellowstonose.  Contains  plagioclase,  homblemle, 
biodte,  and  magnetite.    Analysis  by  Whitfield,  No.  924. 

G.  Hornblende-mica  andesite.  Daeose.  Contain^  plagioclase,  hornblende,  and 
biotlte.    Analysis  by  Chatard,  No.  712. 

H.  Dacite.  YellowsUmose.  Contains  plagioclase,  hornblende,  biotite,  and  quartz. 
Analysis  by  Whitfield,  No.  830. 

I.  Dacite.  Lassenoae.  Minerals  as  in  H.  Analysis  by  L.  G.  Eakins,  record 
No.  1135. 

J.  Andesite  breccia.  Lassenoae.  Not  in  paper  cited.  See  Mon.  XXXII,  pt.  2. 
Analysis  by  Chatard,  No.  712.  Reported  by  Iddtngs  as  hornblende-mica  andesite, 
containing  hornblende,  plagioclase,  quartz,  biotlte,  and  a  little  magnetite. 
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S.  ABSABOKA  RANGE. 


CRANDALL  BASIN. 


Rocks  described  by  Iddings  in  Mon.  XXXII,  pt.  2.  The  analyses  also  appeared 
in  Bull.  Philos.  Soc.  Washington,  vol.  12,  p.  204. 

A.  Gabbro  porphyry.  Hurricane  Ridge.  Camptonose.  Contains  augite,  plagio- 
clase, hypersthene,  biotlte,  magnetite,  and  a  little  olivine.  Analysis  by  L.  G.  Eakins, 
record  No.  10S9. 


80 


ANALYSES  OF   ROCKS  AND  MINERALS,  1880-1914. 


B.  Basalt  flow,  north  side  of  Timber  Creek.  Andose.  Rich  in  olivine,  augite,  and 
magnetite.    Analysis  by  E^akins,  No.  1087. 

C.  Basalt  dike,  ridge  south  of  Hurricane  Ridge.  Sho^ionoBe,  Like  B.  Contains 
also  labradorite  and  a  little  orthoclase.    Analysis  by  E^akins,  No.  1067. 

D.  Mica  gabbro  porphyry,  Hurricane  Ridge.  CampUmose,  Contains  plagioclase, 
augite,  hyx>eisthene,  biotite,  and  magnetite.    Analysis  by  Eakins,  No.  1089. 

£.  Mica  gabbro,  Hurricane  Ridge.  Andote,  Like  D,  with  some  orthoclase  and  a 
little  quartz  and  olivine.    Analysis  by  Eakins,  No.  1089. 

F.  Basalt-glass  breccia,  ridge  south  of  Indian  Peak.  Andase.  A  glass  showing 
crystals  of  olivine,  augite,  plagioclase,  and  magnetite.    Analysis  by  Eakins,  No.  1087. 
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90.  U4 

G.  Orthoclase  gabbro-diorite,  rich  in  mica.  Hurricane  Ridge. '  Andoce.  Contains 
orthoclase,  plagioclase,  quartz,  biotite,  augite,  hypersthene,  magnetite,  and  horn- 
blende.   Analysis  by  Eakins,  No.  1089. 

H.  Another  sample,  like  G.    Andose.    Same  analyst  and  record  number. 

I.  Dioritic  facies  of  gabbro.  Hurricane  Ridge.  Andose.  Very  feldspathic.  Same 
analyst  and  number. 

J.  Monzonite,  Hurricane  Ridge.  Andose.  Contains  orthoclase,  plagiodase,  biotite, 
augite,  hyi)er8thene,  and  magnetite.    Analysis  by  W.  H.  Melville,  record  No.  1233. 

K.  Augite  andeaite  porphyry.  Andose.  Intrusive  sheet.  Hurricane  Ridge.  Anal- 
ysis by  Eakins,  No.  1088.  Contains  plagioclase,  augite,  h^'persthene,  magnetite, 
biotite,  (]uartz,  and  microscopic  orthoclase. 


o 


SiO,.. 

AIjOi. 

FejOi. 

FeO.. 

MrC. 

CaO.. 

NatO. 

KjO.. 

H,0- 

H,0+. 

TiOj. . 

PK)»-. 
MnO.. 
NIO.. 
CI 


) 


55.93 
18.32 
2.39 
4.91 
3.97 
6.17 
4.29 
2.62 

.22 

.81 
.56 
.14 


100.33 


U 


} 


56.21 
18.24 
3.26 
3.69 
3.38 
5.91 
4.15 
3.02 

.78 

.88 
.64 
.17 


} 


57.26 
19.40 
2.49 
3.29 
2.57 
5.66 
4.21 
2.95 

.86 

.76 
.51 
.16 


{ 


57.32 

17.29 

3.?9 

3.03 

3.56 

5.81 

3.89 

3.04 

.33 

.30 

.62 

.50 

.06 

.10 


100.33 


100.14  !    99.74 


} 


57.64 
18.43 
3.63 
2.84 
3.33 
5.49 
4.03 
3.33 

.51 

.77 
.34 
.10 


Trace. 


100.43 


L.  Hornblende-mica  andesite  porphyry  dike,  ridge  south  of  Hurricane  Ridge. 
Tonalose.  Contains  plagioclase,  hornblende,  biotite,  augite,  hypersthene,  and  mag* 
netite,  with  a  little  chlorite  or  serpentine.    Analysis  by  Eakins,  No.  1087. 

M.  Quartz  diorite  porphyry.  Hurricane  Ridge.  Yellowstonose.  Contains  pkgjo- 
clase,  orthoclase,  quartz,  augite,  hypersthene,  magnetite,  and  a  little  biotite.  Analy- 
rifl  by  Melville,  No.  1234. 
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N.  Quartz-mica  dioiite,  Hurricane  Ridge.  AdameUost,  Contaiiifl  andesine,  ortho- 
clase,  quartz,  biotite,  hornblende,  magnetite,  and  a  little  pyroxene.  Analysis  by 
MelviUe,  No.  1234. 

O.  Quartz-mica  diorite  porphyry,  Hurricane  Ridge.  To9canose,  Contains  ande- 
aine,  orthoclase,  quartz,  and  biotite.    Analyais  by  Melville,  No.  1234. 

P.  Aplite  dike,  Hurricane  Ridge.  Toscanose.  Contains  quartz,  orthoclase,  oligo- 
clase,  biotite,  magnetite,  some  chlorite,  and  a  little  hornblende.  Analysis  by  Eaklns, 
No.  1088. 
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SUNLIGHT  I>rrBU8IVEfl. 

Descriptions  supplied  by  Arnold  Hague  and  T.  A.  Jaggar,  jr.  Aualyscs  A,  B,  and 
C  by  W.  F.  Hillebrand,  record  No.  1801;  D  by  H.  N.  Stokes,  No.  1804. 

A.  Quartz  syenite.  Copper  Creek  Basin.  Laurvikose.  Contains  biotite,  horn- 
blende, epidote,  orthoclase,  augite,  titanite,  magnetite,  and  apatite.  Hornblende 
very  pale  in  color. 

B.  Syenite  porphyry.  Sulphur  Creek  Basin.  LassenoK,  Contaius  oligoclase  and 
biotite,  in  a  groundmass  of  quartz  and  feldspar. 

C.  Augite  syenite  porphyry.  Copper  Creek  Basin.  Laurvikose.  Contains  augite, 
biotite,  orthoclase,  a  little  hornblende,  and  quartz. 

D.  Gabbro,  southwest  of  Beams  Hill,  Sunlight  Valley.  Andose.  Contains  plagio- 
clase,  pyroxene,  magnetite,  apatite,  and  a  little  biotite. 
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I8HAWOOA  INTRUSIYES. 

Descriptions  supplied  by  Arnold  Hague  and  T.  A.  Jaggar,  jr.  Analyses  A  and 
B  by  H.  N.  Stokes,  record  No.  1804;  C  and  D  by  W.  F.  Hillebrand,  No.  1765. 

A.  Granite  porphyry,  base  of  Crater  Mountain.  YellowsUmo»e.  Contains  oligo- 
clase,  orthoclase,  biotite,  and  quartz. 

B.  Dlorite  porphyry,  Cabin  Creek.  Tonalose.  Contains  plagioclase,  orthoclase, 
quartz,  and  abundant  hornblende.  This  rock  is  intermediate  between  granite  por- 
phyry and  diorite  porphyry,  but  nearer  to  the  latter. 

C.  Diorite,  base  of  Needle  Mountain.  Yellovfstonose.  Contains  plagioclase, 
quartz,  biotite,  with  subordinate  hornblende  and  orthoclase.    Structure  granitic. 

D.  Diabase,  entrance  to  Shoshone  Canyon.  Andosf.  Contains  plagioclase,  augite. 
and  chloritp. 
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DIKES   IN    BRECCIA. 

Descriptions  supplied  by  Arnold  Hague  and  T.  A.  Jaggar,  jr.  Analyses  A,  B,  D, 
by  H.  N.  Stokes,  record  No.  1804;  C,  E,  F,  G,  H,  by  W.  F.  Hillebrand,  Nos.  1765, 
and  1801. 

A.  Hornblende-pyroxene  andesite,  Eagle  Creek.  Camptonose.  Contains  plagio- 
clase, hornblende,  pyroxene,  quartz,  and  apatite. 

B.  I/eucite  absarokite.  Sunlight  Valley.  Lamarose.  Contains  phenocrysts  of 
olivine  and  augite,  wdth  secondary  alteration  of  the  olivine  to  serpentine.  The 
groundmass  contains  magnetite,  augite,  plagioclase,  and  orthoclase.  Leucite  abun- 
dant. 

C.  Gabbro  porphyry,  Deer  Creek.  Shoshonose.  Contains  plagioclase,  pyroxene, 
olivine,  ilmenite,  and  apatite. 

D.  Ilornblende-augite  andesite.  Wind  River  Plateau.  Tonalose.  Contains  phe- 
nocrysts  of  augite,  hypersthene,  and  hornblende  with  plagioclase  and  fine  mag- 
netite grains. 
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E.  Augite  andesite,  Dike  Mountain.    Shoahonoae,    Contains  augite,  plagioclase, 
serpentinized  olivine,  magnetite,  and  apatite. 

F.  Trachyte  andedte,  Dike  Mountain.    Akerose.    Contains  plagioclase,  orthoclase, 
chlorite,  apatite,  and  magnetite.    Very  little  augite. 

G.  Biotite  trachyte,  Dike  Mountain.     Nordmarkose.    Contains  plagioclase,  ortho- 
clafle,  biotite,  magnetite,  and  chlorite. 

H.  Biotite  trachyte,  Dike  Mountain.    Pulasho9e.    Contains  orthoclase,  plagioclase, 
biotite,  and  magnetite. 
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i.  ABSABOKITE-SHOSHONITE-BAVAKITS  SERIES. 

Rocks  from  the  Yellowstone  Park  and  the  Absaroka  Range,  described  in  Mon. 
XXXII,  pt.  2,  and  also  by  Iddings  in  Jour.  Geology,  vol.  3,  pp.  938,  943,  947.  The 
rock  A,  from  Ishawooa  Canyon,  is  also  described  by  Hague  in  Am.  Jour.  Sci.,  3d  ser., 
vol.  38,  p.  46. 

A.  Leucite  absarokite,  Ishawooa  Canyon.  CampUmose.  Bowlder.  Contains 
olivine  and  augite  in  a  groundmass  of  orthoclase  and  leucite.  Accessory  minerals, 
magnetite,  apatite,  and  a  few  flakes  of  brown  mica.  Analysis  by  J.  E.  Wliitfield, 
record  No.  1057.    Material  dried  at  104°. 

B.  Absarokite  dike,  head  of  Lamar  River.  Lamarose.  Contains  olivine  and 
augite  in  a  groundmass  of  orthoclase  and  plagioclase,  with  accessory  magnetite,  biotite, 
and  ilmenite. 

C.  Absarokite  dike,  south  of  Clark  Fork.  Absarohose.  Contains  augite,  quartz, 
biotite,  magnetite,  orthoclase,  plagioclaBC,  and  sometimes  analcite. 

D.  Absarokite  lava  flow,  head  of  Raven  Creek.  Kentallenose.  Contains  olivine, 
augite,  orthoclase,  labradorlte,  magnetite,  apatite,  and  a  little  serpentine. 

E.  Absarokite  dike,  divide  east  of  Cache  Creek.  Abmrohose.  Contains  orthoclase, 
plagioclase,  augite,  biotite,  magnetite,  serpentine,  and  occasional  quartz. 

Analyses  B,  C,  D,  and  E  by  L.  G.  Eakins,  record  Nos.  1086,  1365. 
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F.  Shoshonite  lava  8heet,  Lamar  River,  south  of  Bison  Peak.  Shoshonose.  Con- 
tains plagioclase,  ortho<!la8e,  augite,  olivine,  magnetite,  and  serpentine,  with  amyg- 
dules  of  zeolite  and  calcitc.    Analysis  by  Eakins,  No.  1086. 

G.  Shoshonite  lava  sheet,  southeast  fork  of  Beaverdam  Creek.  Shoshonose.  Con- 
tains plagioclase,  orthoclase,  augite,  and  serpentinized  olivine. 

H.  Leucite  (?)  shoshonite  lava  sheet,  mountain  east  of  Pyramid  Peak.  Shoshonose, 
Contains  feldspars,  olivine,  serpentine,  augite,  magnetite,  brown  mica,  and  impure 
leucite  (?). 

I.  01i\dne-free  shoshonite  dike,  northeast  of  Indian  Peak.  Shoshonose,  Contains 
augite,  plagioclase,  biotite,  and  magnetite. 

J.  Shoshonite  lava  sheet,  Two  Ocean  Pass.  Shoshonose.  Contains  (vthoclafle, 
serpentinized  olivine,  magnetite,  augite,  chlorite,  biotite,  apatite,  labradorlte.  Dried 
at  104°. 

Analyses  G,  H,  I  by  Eakins,  Nos.  1371,  1375,  1379.  Analysis  J  by  Whitfield,  No. 
906. 
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K.  Banakite  dike,  head  of  Lamar  River.  Monzonose.  Containti  augite,  Berpen- 
tinized  olivine,  orthoclaae,  plagioclasc,  biotite,  magnetite,  ilmonite,  apatite,  and 
aoalcite.    Adjoins  rock  B.    AnalysiB  by  Eakins,  No.  1375. 

L.  Banakite  dike,  Hoodoo  Mountain.  MtmzonoBe.  Like  K,  but  with  amygdaloidal 
zeolites.    Analyeis  by  Eakins,  No.  1371. 

M.  Banakite  dike,  lahawooa  Canyon,  Wyo.  MoTizonose.  Like  K  and  L,  but  more 
f eldspathic .  Contains  a  little  serpentine,  probably  from  olivine ;  also  possibly  analcite 
or  sodalite.     Analysis  by  Eakins,  No.  1086. 

N.  Banakite  dike,  near  head  of  Stinkingwater  River.  Monzonose.  Like  M,  but 
with  more  serpentine.     Analysis  by  W.  H.  Melville,  record  No.  1232. 
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O.  Leucite  banakite  lava  sheet,  southeast  fork  of  Beavcrdam  Creek.  Shoshonose. 
Overlies  rock  G.  Contains  olivine,  augite,  leucite,  feldspars,  magnetite,  apatite,  and 
a  little  brown  mica.    Analysis  by  Eakins,  No.  1378. 

P.  Earlier  analysis  of  0,  another  sample,  by  J.  E.  Whitfield,  record  No.  907. 

Q.  Quartz  banakite  dike,  near  head  of  Stinkingwater  River.  Monzonose.  Con- 
tains plagioclase,  orthoclase,  quartz,  biotite,  magnetite,  augite,  and  a  little  calcite. 
Analysis  by  Melville,  No.  1232. 

R.  Quartz  banakite  dike,  near  Q.  Pulaskose.  Contains  plagioclase,  orthoclase, 
quartz,  biotite,  magnetite,  augite,  chlorite,  and  serpentine.  Analysis  by  Melville, 
No.  1232. 
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S.  Absarokite,  Two  Ocean  Pass.  Kentallenase.  Contains  augite,  olivine,  ortho- 
clase,  magnetite,  serpentine,  little  biotite,  apatite,  and  an  isotropic  substance,  prob- 
ably glass.    Analysis  by  J.  E.  Whitfield,  record  No.  906. 

T.  Shofihonite,  Beaverdam  Creek.  Shoshonote.  Analysis  by  Whitfield,  No.  907. 
Probably  the  rock  already  represented  by  analysis  G. 

U.  Shoshonite,  northeast  spur  of  Sepulchre  Mountain.  Shoshonose.  Contains 
augite  and  serpentinized  olivine,  in  a  groundmass  of  plagioclase,  orthoclase,  augite, 
magnetite,  and  apatite.    Analysis  by  Wliitfield,  No.  908. 

V.  Shoshonite,  Baldy  Mountain,  Bear  Gulch,  Montana.  Shoshonote.  Contains 
hypersthene,  augite,  olivine,  plagioclase,  orthoclase,  and  magnetite.  ABaljrsis  by 
Whitfield,  No.  909. 
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5.  MISCELLAJrSOXrS  HOCKS. 

First  group:  Collected  and  investigated  by  Arnold  Hague  and  J.  P.  Iddings. 

A.  Black  obsidian.  Obsidian  Cliff.  Liparose.  Described  by  Iddings,  7th  Ann. 
Contains  microlites  of  augite  and  magnetite,  with  traces  of  quartz  and  feldspar.  Anal- 
ysis by  J.  E.  Whitfield,  record  No.  224. 

B.  Red  obsidian.  Obsidian  Cliff.  Alashose.  Described  by  Iddings,  7th  Ann. 
Like  A,  with  ferric  oxide  replacing  magnetite.    Analysis  by  WTiitfield,  No.  223. 

C.  Obsidian,  east  of  Willow  Park.  Lassenose.  Black  and  opaque.  Described  by 
Iddings,  Bull.  Philos.  Soc.  Washington,  vol.  12,  p.  204.  Analysis  by  Whitfield, 
No.  222. 
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D.  Lithoidite,  Obflidian CliCf .  Las»enose.  Described  by  Iddings,  Bull.  150,  p.  153. 
Contaiiui  quartz  and  sanidine,  with  a  little  magnetite  and  augite.  Analysis  by  Whit- 
field, No.  425.    P.  R.  C.  62. 

E.  Rhyolite,  Upper  Geyser  Basin.  LiparoM.  See  Iddings,  Bull.  Philoe.  Soc. 
Washington,  vol.  12,  p.  204.    Analysis  by  F.  A.  Gooch,  record  No.  114. 

F.  Rhyolite,  Tower  Creek.  To9cano9e.  See  Iddings,  Bull.  Philoe  Soc.  Washing- 
ton, vol.  12,  p.  204.    Analysis  by  Gooch,  No.  115. 
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G.  Rhyolite,  "Great  Paint  Pots."     Liparose.     Analysus  by  GtxMh,  No.  1 13. 

H.  Rhyolite,  *' Elephants  Back."  Porphyritic  obsidian.  Tehamose.  Analysis 
by  Whitfield,  No.  423.  Reported  by  Iddings  bs  containing  quartz,  sanidine,  and  a 
little  augite  and  magnetite,  in  a  glassy,  microlitic  groundmass. 

I.  Rhyolite,  Mount  Sheridan.  Tehamose.  Composition  reported  by  Iddings  as 
quartz  and  sanidine,  with  a  little  magnetite  and  augite.  Analysis  by  \\liitfield,  No. 
426. 

J.  Sanidine  quartz  rhyolite,  Sheridan  Volcano.  Alaskoae.  Analysis  by  G.  Steiger, 
record  No.  2154. 

K.  Rhyolite,  Madison  Plateau.  Like  I.  Near  alaskose.  AnalysiH  by  Whitfield, 
No.  427. 

L.  Trachytic  rhyolite,  Elk  Creek.  Lassenose.  Analysis  by  Whitfield,  No.  428. 
Reported  by  Iddings  as  containing  sanidine,  labradorite,  and  little  biotite,  in  a 
groimdmass  of  quartz  and  alkali  feldspar. 
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M.  Trachytic  rhyolite  tuff,  Two  Ocean  PaM.  Analysis  by  Whitfield,  No.  906. 
Reported  by  Iddings  as  containing  sanidine,  labradorite,  biotite,  magnetite,  and 
augite,  in  a  somewhat  altered  glassy  groundmass.    Also  contains  fragments  of  andesite. 

N.  Glassy  trachyte,  approaching  rhyolite,  Simset  Peak,  Bear  Gulch.  To9oano9e. 
Contains  phenocrysts  of  sanidine,  plagioclase,  and  biotite.  See  Iddings,  Bull.  Philoe. 
Soc.  Washington,  vol.  12,  p.  205;  also  Mon.  XXXII,  pt.  2.  Analysis  by  L.  G.  Eakins, 
record  No.  1378. 

O.  Altered  rhyolite,  *  *  Iron  Pot, '  *  Lower  Basin .  Collected  by  W.  p .  Weed .  Analy- 
sis by  Whitfield,  No.  546. 

P.  Dacite  porphyry,  Echo  Peak.    Near  alaslose, 

Q.  Same  as  O,  Mount  Holmes.    Alsbachose. 

Analyses  O  and  P  by  Whitfield,  Nos.  421,  422.  Reported  by  Iddings  as  containing 
plagioclase,  probably  oligoclase,  quartz,  little  biotite,  and  magnetite. 
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R.  Mica  dacite  porphyry,  Bunsen  Peak.  Lassenose.  Analysis  by  Whitfield,  No. 
419.  Reported  by  Iddings  as  containing  oligoclase-andesine,  quartz,  biotite,  little 
magnetite,  apatite,  and  zircon. 

S.  Mica  dacite  porphyry,  Birch  Hills.  Lassenose.  Like  Q  in  composition.  Analy- 
sis by  Whitfield,  No.  718*. 

T.  Hornblende-mica  andasite  porphyry.  Fan  Creek.  Yellowstonose.  Analysis  by 
Whitfield,  No.  713.  Reported  by  Iddings  as  containing  andesine-oligoclase,  horn- 
blende, and  biotite  in  a  groimdmass  of  feldspar  (probably  oligoclase  and  orthoclase), 
with  a  little  magnetite,  biotite,  and  hornblende. 

U.  Hornblende-mica  anda^ite  porphyry.  Gray  Peak.  Lassenose.  Analysis  by 
Whitfield,  No.  715.     Compot^ition  similar  to  that  of  S. 
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y.  Horoblende-mica  andesite,  Crescent  Hill.  YellowsUmote.  Analysis  by  Whit- 
field, No.  432.  Reported  by  Iddings  as  containing  oligoclase-andesine,  blotite,  and 
subordinate  decomposed  hornblende,  in  a  groundmass  of  feldspar  and  quartz,  with  a 
little  niagnetite  and  biotite. 

W.  Hornblende  andesite.  Tower  C^reek.  DacoMe.  Analysis  by  Grooch,  No.  117. 
Reported  by  Iddings  as  containing  plagioclase,  hornblende,  and  a  little  auglte. 

X.  Pyroxene  andesite.  Agate  Creek.  Tonalose.  Analysis  by  Whitfield,  No.  432. 
Reported  by  Iddings  as  containing  augite,  hypersthene,  labradorite,  and  magnetite, 
in  a  glassy  miciolitic  groundmass. 

Y.  Rhyolitic  perlite.  Toicanote.  Described  by  Iddings,  Bull.  150,  p.  153. 
Analysis  by  H.  N.  Stokes,  No.  1314.  From  a  bluff  opposite  the  Midway  Geyser 
Basin.  Reported  by  Iddings  as  containing  quartz,  sanidine,  plagioclase,  and  rarely 
augite  and  magnetite,  with  microscopic  zircon  and  apatite,  in  a  glassy  groundmass. 
P.  R.  C.  61. 
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Second  group:  Collected  and  investigated  by  Arnold  Hague  and  J.  P.  Iddings. 

A.  Pyroxene  andesite,  west  of  Dunraven  Peak.  Andose.  Analysis  by  F.  A. 
Grooch,  record  No.  116.  Reported  by  Iddings  as  containing  labradorite,  augite, 
hypersthene,  and  magnetite,  in  a  microlitic  groundmass. 

B.  Basalt,  southwest  of  Dunraven  Peak.  Camptonose.  Analysis  by  Gooch,  No. 
118.  Reported  by  Iddings  as  containing  augite,  olivine,  labradorite-bytownite,  and 
magnetite,  in  a  globulitic  glassy  groundmass. 

C.  Basalt,  north  spur  of  Prospect  Peak.  Auvergnoae.  Analysis  by  J.  E.  Whitfield, 
record  No.  431.  Reported  by  Iddings  as  containing  labradorite,  augite,  olivine,  and 
magnetite.    Little  glass  in  groundmass. 

D.  Basalt,  Yellowstone  Canyon.  Andose.  Analysis  by  Whitfield,  No.  430.  Re- 
ported by  Iddings  as  containing  labradorite-bytownite,  augite,  olivine,  magnetite, 
and  a  little  brown  glass. 

E.  Basalt,  Stinkingwater  Canyon.  Andose.  See  Iddings,  Bull.  Philos.  Soc.  Wfudi- 
ington,  vol.  12,  p.  205.    Analysis  by  W.  H.  Melville,  record  No.  1232. 
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F.  Oaraptonite  (?),  dike  in  Stlnkingwater  Canyon.  Aridose.  See  Iddlngs,  Bull. 
Philo8.  Soc.  Washington,  vol.  12,  p.  205.    Analysis  by  Melville,  record  No.  1232. 

G.  Kersantite,  Bighorn  Pass.  Kentallenose.  Described  by  Iddings  in  Mon. 
XXXn,  pt.  2.  Contains  hornblende,  plagioclase,  orthoclase,  quartz,  augite,  biotite, 
magnetite,  chlorite,  calcite,  and  apatite.  Augite  and  hornblende  partly  decomposed. 
Analysis  by  Whitfield,  No.  714. 

H.  Basalt,  dike,  north  spur  of  Mount  Washburn.  Andose.  Analysis  by  Whitfield, 
No.  717.  Reported  by  Iddings  as  approaching  pyroxene  andesite  in  composition. 
Contains  labradorite,  augite,  serpen tinized  olivine,  and  magnetite,  in  a  groundmaas 
of  globulitic  and  microlitic  brown  glass. 
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MONTANA. 


1.  MADISOir  AHD  GALLATIN  VALLEYS. 

Rocks  collected  by  A.  C.  Peale  and  G.  P.  Merrill.     Described  by  Merrill  in  Proc. 
U.  S.  Nat.  Mus.,  vol.  17,  p.  637.    See  also  Bull.  110,  p.  47. 

A.  Baaalt  (7),  east  side  of  Bozeman  Creek,  2}  miles  southeast  of  Bozeman.    Ken- 

tattenoH.    Contains  olivine  and  augite,  chloritized  and  serpentinized.    The  colorless 

■yonndmaw  contains  apparently  two  feldspars  and  a  pyroxene,  with  grains  of  iron 

le.    Analysis  by  T.  M.  Chatard,  record  No.  617.    Sp.  gr..  2.86.    P.  R.  C.  971. 

from  A.    Analysis  by  L.  G.  Eakins,  record  No.  1046. 
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C.  Portion  of  A  soluble  in  hydrochloric  acid,    (^ontains  olivine,  iron  oxides,  and 
decomposition  products.    Analysis  by  Eakins,  record  No.  817. 


?IOt.-. 
A]sO».. 
FeiOs.. 
FeO... 
MifO... 
CaO... 
NhO.. 
KiO... 
H,0-. 
HjO+. 
TlOt... 

CTfO,.. 

MnO.. 


B 


46. 
10. 

1. 

5. 
20. 

6. 

1. 

2. 

1. 

4. 


90 
17 
22 
17 
98 
20 
16 
04 
04 
38 
41 
44 
33 
10 


52.50 

20.88 

2.26 

3.80 

2.05 

2.21 

2.47 

4.28 

17.11 

16.44 

21.70 

1.01 

.36 

Trace. 

.07 

Trace. 

}      .64 

1.07 
Traw. 


10a54     100.32 


Trace. 
48.71 


D.  Highly  altered  porphyrite  (?),  hills  1  mile  north  of  East  (lallatin  River,  near 
camp  No.  6.  Rock  contains  hornblende  paramorphs  after  augite  in  a  devitrified 
base,  with  amygdules  of  calcite,  chloritic,  and  ferruginous  matter  derived  from  por- 
phyritic  augite  and  olivine.  The  base  is  also  filled  with  needles,  which  may  be 
mica.    Analysis  by  Eakins,  record  No.  820.    P.  R.  C.  968. 

E.  Lamprophyre,  Cottonwood  Creek.  MonzoTiose.  Contains  porphyritic  augite 
and  olivine  in  an  indeterminate  groundmass  carrying  augite,  iron  oxides,  and  mica. 
Analysis  by  Chatard,  record  No.  516.    P.  R.  C.  979. 

F.  Augite  porphyry,  Cottonwood  Creek.  Shoshoriase.  Contains  feldspars,  augite, 
and  brown  mica,  with  iron  oxides,  apatite,  glass,  and  secondary  calcite  and  chlorite. 
Carries  porphyritic  plagioclase  and  augite.  No  unaltered  olivine  \T8ible.  Sp.  gr., 
2.785.    Analysis  by  Eakins,  record  No.  819.     P.  R.  C.  965. 
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G.  Basalt  (?),  Bear  Creek.  Lamarose.  Resembles  A,  but  with  a  more  cryHtulline 
groundmass.  Contains  plagioclase,  possibly  sanidine,  augite,  olivine,  and  iron  oxides. 
Analysis  by  Chatard,  record  No.  1154.    P.  R.  C.  967. 

H.  Lamprophyre,  between  South  Boulder  and  Antelope  creeks.  Keniallenose. 
Contains  porphyritic  augite  and  oli\dno  in  a  feldspathic  groundmass,  with  apatite, 
augite,  grains  of  iron  oxide,  and  shreds  of  brown  mica.  Sp.  gr.,  2.96.  Analysis  by 
Eakins,  record  No.  1286.    P.  R.  C.  966. 

I.  Lamprophyre,  hills  east  of  South  Boulder  Creek.  Near  auvergnate.  Nodules 
frcfm  a  decomposed  mass.  Shows  sanidine,  plagioclase,  brown  mica,  and  altered 
olivine. 
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J.  Hornblende  picrite,  Nortli  Meatlow  Creek.  Wehrlose.  Contains  hornblende, 
abundant  fresh  olivine,  grains  of  pleonaste  and  iron  oxides,  and  occasionally  hyper- 
sthene.    Sp.  gr.,  3.35.    P.  R.  C.  973. 

K.  Pyroxenite,  divide  between  Meadow  and  Granite  creeks.  Cookose.  Contains 
hornblende  and  hypersthene,  with  grains  of  iron  oxide.    P.  R.  C.  972. 

L.  Hypersthene  andesite,  northwest  of  Red  Bluff.  Tonalose.  Contains  plagioclaae 
and  pyroxene,  with  an  amorphous  glassy  base,  and  sometimes  olivine  altered  to 
chloritic  matter. 

M.  Peridotite,  variety  wehrlite,  hills  3  miles  northwest  of  Red  Bluff.  Wehrloge. 
Contains  olivine,  diallage,  brown  mica,  rarely  plagioclase,  and  secondary  iron  oxides. 
Sp.  gr.,  3.37.  Analyses  J,  K,  L,  and  M  by  Eakins,  record  No.  1266.  P.  R.  C.  975  and 
976. 
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The  following  rocks,  at  first  supposed  to  be  Pliocene  sandstones,  were  also  described 
by  Merrill,  Am.  Jour.  Sea. ,  3d  ser.,  vol.  32,  p.  119.  All  consist  of  pumiceous  volcanic 
glass.  C,  from  Idaho,  is  included  here  for  convenience.  Anal3rBe8  by  J.  £.  Whitfield, 
record  No.  382. 

A.  little  Sage  Creek. 

B.  Devils  Pathway. 

C.  Marsh  Creek  Valley,  Idaho. 

Iron  and  alumina  weighed  together.    The  iron  is  mostly  in  the  ferrous  form. 
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SiOi 

AlgOs,  FeiOi. 

MgO 

CaO 

NajO 

K,0 

H,0- 

HsO+ 


A 

B 

C 

65.56 
18.24 
.72 
2.58 
2.06 
3.04 
1.12 
6.50 

65.76 
17.18 
Trace. 
2.30 
2.22 
3.14 
3.46 
5.60 

68.02 

16.22 

Trace. 

1.62 

" 

L56 

4.00 

1.60 

6.00 

100.74 

09.66 

99.02 

The  following  examples  of  volcanic  dust  or  sand,  from  the  Gallatin  Valley,  were 
collected  by  A.  C.  Peale.  Analyses  A,  B,  C,  and  D  by  F.  W.  Clarke,  record  No.  379. 
Analysis  E  by  H.  N.  Stokes,  record  No.  1314. 

A.  Dry  Creek  Valley,  above  the  mouth  of  Pass  Creek. 

B,  C.  Near  Bozeman. 

D.  Near  Fort  Ellis. 

E.  Essentially  rhyolitic  glass,  described  by  Iddings  in  Bull.  150,  p.  146.  Gallatin 
VaUey.    P.  R.  C.  58. 
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.51 

1.78 

2.38 

1.31 

11.47 


71.01 
15.17 


.34 
1.19 
2.77 
2.97 
6.34 
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6a  98 
21.09 


1.33 

1.83 

.80 

1.23 

11.96 


E 
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68.68 
12.69 
1.14 
1.17 
1.14 
1.11 
1.23 
5.58 
7.99 
Trace. 


99.13       99.79       9X82       100.73 


2.  THE  HELBVA-BUTTE  REOIOIV. 

Rocks  collected  by  W.  H.  Weed  and  G.  W.  Tower.  Described,  with  three  excep- 
tions, by  Weed  in  P.  P.  74. 

A.  Butte  granite.  AmiatOMe.  A  quartz  monzonite,  variety  banatite,  from  Walker- 
ville  Station.  Contains  quartz,  andesine,  orthoclase,  hornblende,  and  biotite,  with 
a  little  titanite,  apatite,  and  magnetite. 

B.  Biotite  from  A. 

C.  Amphibole  from  A. 

Analyses  A,  B,  and  C  by  H.  N.  Stokes,  record  Nos.  1686,  1808. 

D.  Butte  granite,  Gagnon  mine,  Butte.    Amiatose. 

E.  Butte  granite,  Atlantic  mine,  Butte.     Harzose. 

F.  Butte  granite,  Alice  mine,  Butte.    Harzose. 

Analyses  D,  E,  and  F  by  W.  F.  Hillebrand,  record  No.  1692.  Mineralogically  the 
rocks  are  like  A  and  D. 

G.  Quartz  monzonite,  Frohner  mine,  head  of  Clancy  Creek.  Adamellose.  Analysis 
by  Stokes,  No.  1787.  Contains  quartz,  andesine,  orthoclase,  hornblende,  biotite, 
and  minor  accessory  minerals. 
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The  six  following  analyses  represent  alterations  of  quartz  monzonite,  the  so-called 
Butte  granite: 

H.  Weathered  Butte  granite. 

I.  Altered  Butte  granite.  Decomposed  near  quartz-pyrite  veins.  Shows  opaline 
silica,  with  sericite  derived  from  feldspar.  Hornblende  gone;  mica  recognizable  only 
as  sericite  masses  haxdng  the  form  of  biotite. 

Analyses  H  and  I  by  Stokes,  record  Nos.  1792,  1787. 

J.  Altered  Butte  granite,  300-foot  level,  Colusa  mine.  Derived  from  A.  Contains 
quartz,  altere<l  orthoclase  and  plagioclase,  and  sericite. 

K.  Altered  Butte  granite,  wall  rock,  1,300-foot  level,  Parrot  mine.  Derived  from 
A.    Contains  quartz,  sericite,  pyrite,  bomite,  etc. 

L.  Altered  Butte  granite,  enargite  vein,  1,000-foot  level,  Leonard  mine.  Contains 
quartz,  kaolin,  pyrite,  etc. 

M.  Altered  Butte  granite,  veinleta  in  Original  mine.  Contains  quartz,  sericite, 
partly  altered  feldspars,  calcite,  zinc  blende,  etc. 

Analyses  J,  K,  by  E.  T.  Allen,  record  No.  1964;  L,  M,  by  W.  F.  Hillebrand,  record 
No.  1971. 
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N.  "Bluebird  granite,**  Nettie  mine.  AUukose.  An  aplite.  CVrntaina  orthoclaae 
and  quartz,  with  a  little  plagioclase  and  a  sprinkling  of  biotite.  Analysis  by  H.  N. 
Stokes,  record  No.  1686. 

O.  Same  rock  and  locality  as  M.    Analysis  by  W.  F.  Hillebrand,  record  No.  1692. 

P.  Dacitic  pitchstone,  Butte.  Lasienoae.  Phenocrysts  of  andesine,  quartz,  and 
orthoclase  in  a  glassy  base. 

Q.  Khyolite,  Hyde  Park  dike.  Tehamose.  Contains  sanidinc,  quartz,  plagioclase, 
and  biotite  in  a  groundmaas  of  quartz  and  feldspar.  Analyses  P,  Q,  by  Stokes,  record 
No.  1686. 

K.  Quartz  porphyry,  Modoc  mine.  To$cano»e.  Contains  quartz,  orthoclase,  and 
plagioclase  in  a  groundmass  of  quartz  and  feldspar.  A  few  small  biotites  are  present. 
Feldspar  partly  altered  to  sericite.    Analysis  by  Hillebrand,  record  No.  1692. 

S.  Altered  rhyolite  porphyry,  1,800-foot  level.  Anaconda  mine.  Contains  quartz 
phenocrysts,  with  sericite,  pyrite,  etc.  Analysis  by  Hillebrand,  record  No.  1971, 
partial  only. 
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a  Other  sulphides  than  pyrite  are  present. 

T.  Granite,  Boulder  type,  near  Boulder.  Near  adamellite.  Toscanose.  Contains 
quartz,  feldspar,  black  mica,  and  dark-green  hornblende.  Has  an  unusual  amount 
of  plagioclase. 

U.  Rock  from  contact  of  granite  with  limestone,  Ked  Mountain.  Andose.  Contains 
pale-green  to  colorless  hornblende,  plagioclase  varying  from  labradorite  to  albite,  some 
orthoclase,  and  a  little  quartz.    Biotite,  apatite,  and  magnetite  also  occur. 

V.  Rock  from  contact  of  granite  with  limestone.  Red  Mountain.  Kentallenose. 
Consists  mainly  of  green  hornblende  and  ''basic'*  plagioclase.    Little  quartz  present. 
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W.  Diorite,  Red  Rock  Greek.    Harzose.     Contains  hornblende,  augite,  biotite, 
plagioclase,  and  orthoclase,  with  a  little  magnetite  and  apatite. 
Analyses  by  H.  N.  Stokes,  record  Nos.  1686,  1787. 
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The  three  following  analyses  do  not  appear  in  \Veed*s  report. 

X.  Rhyolite,  top  of  Red  Mountain,  Rimini.  lAparose.  Quartz  and  feldspar 
phenocrysts  in  a  groundmass  of  the  same  minerals. 

Y.  Andesite  porphyry,  Hiawatha  Creek  above  basin.  Amiatose,  Contains  plagio- 
clase,  orthoclase,  and  augite. 

Z.  Andesite  porphyry,  Zosel  mining  district,  near  Daylight.  Necar  bandose.  Some- 
what altered.  Contains  augite,  andesine,  and  olivine  in  a  groundmass  of  plagioclaae, 
augite,  and  iron  oxide.  Ferromagnesian  minerals  altered  to  serpentine.  Analyses  by 
H.  N.  Stokes,  record  Nos.  1686,  1787. 
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The  following  rocks  were  collected  by  Adolph  Knopf,  and  described  in  Bull.  527. 
Analyses  by  J.  G.  Fairchild,  record  Nos.  2645,  2654. 

A.  Quartz  monzonlte,  King  Solomon's  mine,  Clancy.  Adamellose,  Contains  an- 
desine, orthoclase,  quartz,  biotite,  and  hornblende. 
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B.  Altered  quartz  monzonite,  King  Solomon's  mine,  ('ontains  quartz,  orthoclaae, 
sericite,  and  pyrite. 

C.  Quartz  monzonite,  Valley  Forge  mine,  Rimini.  Toscanose.  Contains  the  same 
minerals  as  in  A. 

D.  Altered  quartz  monzonite.  Contains  quartz,  sericite,  and  pyrite,  with  sub- 
ordinate tourmaline. 

£.  Altered  quartz  monzonite.  Contains  quartz,  sericite,  and  pyrite,  with  acces- 
sory galena  and  sphalerite. 

F.  Latite,  Thunderbolt  Creek.  Amiatoae.  Contains  phenocrysts  of  andesine  and 
occasional  hornblende  in  a  glassy  groundmas». 

The  andesine  in  these  rocks  is  near  AbiAuj. 


A 

I) 

C 

D 

E 

F 

SiO, 

AWOt 

64.40 

15.40 

1.28 

2.71 

1.80 

4.32 

3.53 

4.04 

.16 

.48 

.56 

.40 

.10 

.07 

71.22 

15.05 

Trace. 

1.54 

.33 

None. 

.42 

6.90 

.32 

1.52 

.31 

1.50 

.06 

65.91 

15.32 

2.28 

2.02 

1.52 

3.28 

3.08 

4.80 

.60 

.60 

.50 

.21 

.18 

.02 

66.70 

13.25 

1.34 

.51 

.30 

.05 

.30 

4.03 

.08 

.37 

.20 

.21 

.12 

66.02 

14.14 

1.53 

.37 

.67 

.26 

.39 

4.63 

.10 

.48 

.56 

.25 

.17 

64.45 
17.60 

FetOi 

1.33 

FeO, 

MgCi 

1.93 
.57 

CaO  ..           

3.73 

Na«0 

3.85 

KiO 

3.68 

HiO- 

.59 

H1O+ 

.80 

TiOj 

.00 

CO,                            

.20 

PiO, 

8 

.16 
.04 

F 

.02 
Trace. 

.04 
2.02 

.74 
6.7:} 

.72 

MnO 

.07 
.06 

.05 
None. 

Trace. 
.10 

Trace. 

None. 

.50 

1.86 

5.09 

4.75 

.05 

BaO 

.10 

PbS 

ZnS 

FeSi 

.45 

FeAsS 

99.83 

09.78 

100.51 

99.84 

99.84 

100.04 

Specific  KTavitv 

2.714 

2.599 

2.6.51 

2.979 

2.893 

S.  CBAZY  M0T7VTAINS. 

The  greater  number  of  the  rocks  in  this  group  were  received  from  J.  E.  Wolff,  who 
has  supplied  the  petrographic  data.  The  few  exceptions  are  properly  indicated. 
The  three  tinguaites  and  the  elseolite  syenite  were  described  by  Wolff  and  Tarr  in 
Bull.  Mus.  Comp.  2iOoI.,  vol.  16,  No.  12,  1893,  in  a  paper  upon  **Acmite-Trachyte 
from  the  Crazy  Mountains.''  The  renaming  of  these  rocks  is  due  to  Wolff.  The 
analyses,  except  when  otherwise  stated,  are  by  W.  F.  Uillebrand,  record  No.  1438. 

A.  Granitite,  Big  Timber  Creek.  Toscanoae.  Small  dikes  in  main  diorite  stock. 
Contains  quartz,  orthoclase,  plagioclase  (oligoclase),  and  biotite.     P.  R.  C.  1720. 

B.  Hornblende  granitite,  main  stock.  Big  Timber  Creek.  Dacose.  Contains  biotite, 
hornblende,  quartz,  orthoclase,  and  plagioclase  (oligoclase).     P.  R.  C.  1721. 

C.  Granite  porphyry,  intrusive  sheet,  north  part  of  the  mountains.  Lassenose. 
Contains  orthoclase,  albite,  quartz,  biotite,  and  green  hornblende  in  a  groundmass  of 
quartz  and  untwinned  feldspar.    P.  R.  C.  1722. 

D.  Porphyrite,  intrusive  sheet.  Sweet  Grass  Creek.  Lassenose.  Contains  horn- 
blende and  andesine  in  a  groundmass  of  plagioclase,  orthoclase,  and  quartz,  with 
accessory  magnetite.    P.  R.  C.  1723. 

E.  Porphyrite,  dike  in  contact  zone.  Sweet  Grass  Creek.  Toscanose.  Contains 
brown  hornblende,  biotite,  and  labradorite  in  a  groundmass  of  plagioclase,  biotite,  and 
hornblende,  with  a  little  quartz  and  orthoclase.    P.  R.  C.  1724. 

F.  Porphyrite,  intrusive  sheet,  middle  peak  of  Three  Peaks.  Akerose.  Contains 
andesine,  hornblende,  augite,  and  biotite  in  a  groundmass  of  plagioclase,  orthoclase, 
and  quartz.    P.  R.  C.  1725. 

82236'— Bull.  591—15 7 
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G.  Porphyrite,  intrusive  sheet,  north  of  Shields  River  Baain.  Akerose.  Contains 
plagioclase,  hornblende,  and  biotite.  in  a  groundmass  of  plagioclase,  a  little  orihoclase, 
augite,  hornblende,  and  mag:netite.    P.  R.  C.  1726. 

H.  Porph>Tite,  intrusive  sheet,  northern  part  of  the  mountains.  Akert}9e.  Contains 
brown  hornblende,  green  augite.  and  plagioclase.  in  a  groundmass  of  plagioclaso, 
augite,  and  magnetite,  witli  accessory  apatite.    P.  R.  C.  17127. 

I.  Syenite,  ridge  north  of  Shields  River  Basin.  Akerose,  Contains  hornblende, 
green  augite,  and  anorthoclase,  with  accessory  sphene,  apatite,  and  magnetite.  P.  R. 
C.  1728. 

J.  Diabase-porphyrite  (?),  dike  south  of  Shields  River  Basin.  J.  5.  S,  4,  Contains 
labradorite  and  decomposed  augite  in  a  groundmass  of  plagioclase^  epidote,  and 
chlorite.    P.  R.  C.  1729. 

K.  Diorite-porphyrite,  Big  Timber  Creek.  An^ose.  Contains  labradorite,  augite, 
hornblende,  biotite,  orthoclase,  quartz,  magnetite,  and  apatite.    P.  R.  C.  1730. 

L.  Quartz  diorite,  main  stoc»k  on  Sweet  Grass  C-reek.  Andose,  Contains  horn- 
blende, biotite,  augite.  labradorite.  orthoclase.  and  quartz,  with  accessory  apatite, 
magnetite,  olivine,  and  lu'persthene.     P.  R.  C.  1731. 
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M.  Diorite,  head  of  Rock  Oeek.  Shoshonose.  Contains  biotite,  labradorite,  and 
augite,  in  a  groundmass  of  plagioc^lase,  orthoclase,  and  quartz,  with  accessory  mag- 
netite, apatite,  and  hornblende.    P.  R.  C.  1732. 

N.  Diorite,  main  stock.  Big  Timber  Creek.  Andose.  Contains  biotite,  augite^ 
labradorite,  quartz,  orthoclase,  apatite,  and  magnetite.    P.  R.  C.  1733. 
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O.  Olivine  gabbro,  Big  Timber  Creek.  IV.  f*.  7».  t.  Containa  labradorite  (?), 
brown  hornblende,  augite,  olivine,  and  magnetite.    P.  R.  C.  1734. 

P.  Bock  from  Musselflheil  River,  north  of  Crazy  Mountains.  Monchiquose.  Re- 
ceived from  J.  S.  Diller,  but  undescribed.  Regarded  by  W.  H.  Weed  as  monchiquite. 
Analysis  by  L.  G.  Eakins,  record  No.  1021. 

Q.  Homstone.  metamorphosed  shale,  contact  zone.  Sweet  Grass  Creek.  An  aggre- 
gate of  augite,  quartz  triclinic  fel48par.  and  biotite.    P.  R.  C.  1735. 
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R.  Elaeolite  syenite,  Peaked  Butte,  northeast  side  of  the  mountains.  UmpUkose. 
Described  by  Wolff  and  Tarr,  loc.  cit.  Contains  anorthoclase,  augite,  occasionally 
sodalite,  segirine,  apatite,  magnetite,  and  some  interstitial  nephelite.  Analysis  by 
W.  H.  Melville,  record  No.  1291.    P.  R.  C.  1736. 

Ra.  Anorthoclase  from  R.    Analysis  by  W.  F.  Hillebrand,  record  No.  1297. 

8.  Tinguaite,  var.  sdlvsbergite,  intrusive  sheet  north  of  Shields  River.  P.  R.  0. 
1737. 

T.  Tinguaite,  var.  sdlvsbergite,  dike  north  part  of  mountains.  Nordmarkose 
P.  R.  C.  1738. 

U.  Tinguaite,  var.  sOlvsbergite,  dike  at  head  of  Sixteenmile  Creek.  Nordmarkose. 
P.  R.  C.  1739. 

S,  T,  and  U  are  the  rocks  described  by  Wolff  and  Tarr  in  their  paper  upon  "Armite 
Trachyte.**  Mineral  composition  the  same  as  under  R.  Analypes  by  W.  H.  Melville, 
record  No.  1291. 
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V.  Theraiite,  Crordons  Butte.  Mcdignose.  Contains  green  augite,  segirine,  biotlte, 
olivine,  nephelite,  tsodalite,  and  a  feldspar,  partly  sanidine,  containing  K,  Na,  Ba,  Sr, 
and  Ca;  also  accessory  apatite,  magnetite,  and  sphene. 

W.  Theraiite,  Gordons  Butte;  another  sample.  Kameruno8e,  Analysis  by  £.  A. 
Schneider,  record  No.  1281.    P.  R.  C.  75. 

X.  Theraiite,  north  of  Alabaugh  Creek.  Essexose,  Described  by  Wolff  for  the 
Educational  Series  (Bull.  150).  Contains  augite,  segiiine,  biotite,  olivine,  magnetite, 
apatite,  nephelite  partly  zeolitized,  a  mineral  of  the  sodalite  group,  sanidine,  and 
analcite.    Analysis  by  Schneider,  No.  1281.    P.  R.  C.  76. 

Rocks  V,  W,  and  X  are  described  by  Wolff  in  Bull.  150,  pp.  197, 199. 

Y.  Altered  theraiite,  head  of  Shields  River,  west  of  Loco  Mountain.  Received 
from  W.  H .  Weed.    Analysis  by  H .  N .  Stokes,  record  No.  1547. 

Z.  Hornblende  picrite.  Conical  Peak.  Auvergnose.  Data  supplied  by  J.  P.  Id- 
dings.  Contains  hornblende,  plagioclase,  hypeistiiene,  augite,  olivine,  very  little  pri- 
mary quartz,  and  probably  some  magnetite  and  apatite.  Analysis  by  L.  G.  Eakins, 
record  No.  1379. 
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4.  LITTLE  BELT  MOT7VTAIN8. 

Rocks  collected  by  W.  H.  Weed  and  L.  V.  Pirsson.  Described  in  a  paper  on  the 
Neihart  and  Barker  mining  districts  in  Pt.  Ill  of  the  20th  Ann.  Analyses  by  W.  F. 
Hillebrand,  record  No.  1476,  and  H.N.  Stokes,  record  No.  1547. 

A.  Rhyolite  porphyry,  Yogo  Peak,  sheet  at  head  of  Belt  and  Running  Wolf  creeks. 
Toscanose.  Phenocrysts  of  orthoclase  and  quartz  in  a  groundmass  of  quartz  and 
alkali  feldspar,  with  a  little  white  mica  and  some  kaolin.  Chlorite,  limonite,  and 
calcite  are  also  present,  pscudomorphous  after  biotite  and  perhaps  hornblende.  Total 
amount  of  secondary  minerals  very  small.    Analysis  by  Hillebrand.    P.  R.  C.  1474. 

B.  Granite  porphyry.  Wolf  Butte.  Toscanose.  Phenocrysts  of  quartz,  orthoclase, 
plagioclase,  and  biotite  in  a  groundmass  of  quartz  and  alkali  feldspar.  A  little  apatite 
and  iron  ore,  with  secondary  calcite,  limonite,  chlorite,  and  white  mica.  Analysis 
by  Stokes.    P.  R.  C.  1475. 

C.  Granite  porphyry,  top  of  Barker  Mountain.  Toscanose.  Phenocrysts  of  ortho- 
clase, oligoclase,  biotite,  green  hornblende,  sphene,  and  iron  ore  in  a  groundmass  of 
quartz  and  alkali  feldspar.  Also  a  little  apatite  and  some  secondary  chlorite  and 
limonite.    Analysis  by  Stokes.    P.  R.  C.  1476. 

D.  Syenite,  Wright  and  Edwards  mine,  Hughesville,  near  Barker.  To9oano$e, 
\&cy  fresh  rock.    Contains  magnetite,  ilmenite,  hornblende,  anorthoclase,  albite. 
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subordinate  quartz,  a  little  chlorite,  calcite,  ^nd  limonite,  and  white  mica  in  traces. 
Analysia  by  Stokee.    P.  R.  C.  1477.  *  . 

£.  Syenite,  Yogo  Peak.  Mtrnzonom.  Deecribed  iji  Ain  Jour.  Sci..3d  ser.,  vol.  50, 
p.  471.  Containfl  apatite,  sphene,  iron  ore,  pyroxene,''homVI^de,  biotite,  orthoclase, 
oHgoclase,  and  quartz,  with  traces  of  chlorite  and  limonite  and  ^'little  kaolin .  Analy- 
sis by  HiUebiand.    P.R.C.1478. 

F.  Granite  porphyry,  dike  at  head  of  Sheep  Creek.  TVMcanoM./PhenocryBts 
of  orthoclase,  some  plagioclaae,  and  green  hornblende,  in  a  grounduae^  of  :aikali 
feldspar,  with  some  quartz.  Also  contains  a  little  apatite  and  iron  ore,  with,  some 
secondary  calcite  and  kaolin.    Analysis  by  Hillebrand.    P.  R.  C.  1479.  *     ;' 
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6.  Syenite  porphyry,  intnudve sheet,  between  Yogo  Peak  and  Big  Baldy  Mountain. 
Lasaenose.  Abundant  phenocrysts  of  hornblende  and  orthoclane,  with  less  biotite 
and  plagioclase,  in  a  groundmass  of  alkali  feldspar  with  accessory  quartz.  Also  con- 
tains iron  ore  and  apatite,  with  secondary  calcite,  chlorite,  sericite,  and  kaolin. 
Analysis  by  HiUebrand.    P.  R.  C.  1480. 

H.  Granite  porphyry,  north  end  of  Thunder  Mountain.  Toscanoae.  Phenocrysts 
of  orthoclase,  oligoclase,  hornblende,  and  biotite,  in  a  groundmass  of  alkali  feldspar 
and  very  abundant  quartz.  Also  contains  a  little  sphene,  iron  ore,  and  apatite,  very 
little  secondary  chlorite  and  limonite,  and  a  trace  of  kaolin.  Analytds  by  Stokes. 
P.  R.  C.  1481. 

I.  Granite  porphyry,  top  of  Big  Baldy  Mountain.  To8canose,  Phenocrysts  of 
OTthoclase,  plagioclase,  biotite,  iron  ore,  brown  hornblende,  and  sphene,  in  a  ground- 
mass  of  quartz  and  alkali  feldspar.  Also  contains  a  little  apatite,  with  traces  of 
dilorite,  limonite,  and  kaolin.    Analysis  by  Hillebrand.    P.  R.  C.  1482. 

J.  Quartz  monzonite,  talus  slope  on  west  side  of  Bear  Park.  Dacoae.  Phenocrysts 
of  biotite,  hornblende,  plagioclase,  and  orthoclase,  in  a  groundmass  of  quartz  and 
alkali  feldspar.  Also  contains  a  little  magnetite,  chlorite,  white  mica,  and  apatite. 
Analysis  by  Stokes.    P.  R.  C.  1483. 

K.  Diorite  porphyry.  Steamboat  Mountain.  Adamellose.  Phenocrysts  of  ortho- 
clase, plagioclase,  hornblende,  and  biotite,  with  a  little  iron  oro  and  apatite,  in  a 
groundmass  of  orthoclase,  plagioclase,  and  quartz.  Analysis  by  Stokes.  P.  H.  C. 
1484. 

L.  Diorite,  Carpenter  Creek,  near  Neihart.  Andose,  Contains  green  hornblende, 
biotite,  and  plagioclase,  with  some  apatite,  iron  ore,  calcite,  kaolin,  and  musco\dte, 
and  a  very  little  quartz  and  orthoclase.    Analysis  by  Hillebrand.    P.  R.  C.  1485. 
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M.  Minette,  intrusive  sheet,  head  of  Sheep  Creek.  Momonote.  Chiefly  biotite, 
augite,  and  orthoclaae,  with  accesBory.  apatite,  plagioclase,  quartz,  and  iron  ore, 
and  some  secondary  calcite,  chl(»dte,  and  kaolin.  Analysis  by  Hillebrand.  P.  K.  C. 
1486. 

N.  Monzonite,  Yogo  Peak.  Monzonase.  Described  in  Am.  Jour.  Sci.,  3d  ser., 
vol.  50,  p.  473,  and  4th  ser.,  vol.  1,  p.  356.  Contains  apatite,  sphene,  iron  ore,  pyr- 
oxene, hornblende,  biotite,  orthoclase,  and  oligoclase,  and  a  little  secondary  kaolin. 
Analysis  by  Hillebrand.    P.  R.  C.  1487. 

0.  Monchiquite,  dike  on  Big  Baldy  Mountain.  Monchiquose.  Contains  much 
pyroxene,  a  few  serpentinized  olivines,  iron  ore,  and  apatite  in  a  colorless  base  of 
analcite.    Analysis  by  Hillebrand.    P.  R.  C.  1488. 

P.  Monchiquite,  dike  on  Bandbox  Mountain.  Near  wyomingose.  Contains  olivine, 
augite,  biotite,  analcite,  and  apatite,  with  traces  of  serpentine  and  chlorite.  Analy- 
sis by  Stokes.    P.  R.  C.  1489. 

Q.  Shonkinite,  Yogo  Peak.  Shonkxnose.  Described  in  Am.  Jour.  Sci.,  3d  ser., 
vol.  50,  p.  474.  Chiefly  augite  and  orthoclase,  with  a  considerable  amount  of  accessory 
biotite,  iron  ore,  and  andesine,  less  apatite  and  olivine,  and  a  trace  of  kaolin .  Analysis 
by  Hillebrand.    P.  R.  C.  1490. 
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ft.  CASTLE  MoinrrAnr  distbict. 

Rocks  described  by  Weed  and  Pirsson  in  Bull.  139.  Analyses  made  by  Pirsson  in 
the  laboratory  of  the  Sheffield  Scientific  School. 

A.  Rhyolite,  between  Fourmile  and  Fivemile  creeks,  near  Smith  River.  Liparose, 
Contains  quartz,  soda  orthoclase,  tourmaline,  and  a  little  iron  ore  and  zircon.  P.  R.  0. 
560. 

B.  Qoartz-tourmaline  porphyry,  upper  Fourmile  Creek.  Liparose.  Contains 
quartz,  orthoclase,  plagioclase,  tourmaline,  fluorite,  and  a  little  )^ite  mica,  apatite, 
and  zircon.    P.  R.  C.  558. 

C.  Granite,  Elk  Peak.  Liparote.  Contains  quartz,  orthoclase,  o]igoc*lase,  biotite, 
hornblende,  iron  ore,  apatite,  sphene,  and  zircon.  The  last  three  minerals  are  rare. 
P.  R.  C.  551. 

D.  Quartz  porphyry,  sheet  or  ridge  between  Fourmile  and  Checkerboard  creeks. 
Liparoie.  Contains  quartz,  plagioclase,  an  untwinned  feldspar  and  biotite,  with 
occasional  grains  of  iron  ore  and  crystals  of  apatite  and  zircon.    P.  R.  C.  557. 

E.  Rhyolite-pitchstone,  forks  of  Checkerboard  Creek.  KaUenuhu.  Essentially 
glass,  inclosing  grains  of  iron  ore.    P.  R.  C.  561. 

F.  Aplitic  granite,  dike  between  Blackhawk  and  Robinson.  Liparose.  Contains 
quartz  and  unstriated  feldspar,  some  plagioclase,  and  occasional  biotite.    P.  R.  C.  553. 

G.  Quartz  poiphyry,  Musselshell  Canyon.  Lxparou.  Contains  quartz,  biotite, 
plagioclase,  apatite,  iron  ore,  and  zircon.    P.  R.  C.  556. 


SiOs.. 
AlsOs.. 

FeiO,. 

FeC. 

MgO.. 

CaC. 

NSiO. 

K,0... 

HtO... 

TIOi.. 

UnO. 

LiiO.. 


8p.gr. 


74.  go 

13.64 

.66 

.fiO 

Trace. 

.61 

4.22 

4.64 

.83 

.15 

Trace. 

Trace. 


90.65 
2.61 


B 


74.82 

13.80 

.37 

.30 

.10 

.17 

4.33 

4.81 

.83 

.25 

Trace. 

Trace. 


90.78 
2.50 


r 

I) 

K 

F 

O 

72.48 

72.38 

72.56 

72.88 

71.67 

13.14 

14.71 

12.33 

12.00 

i:>.82 

1.66 

1.00 

.80 

.74 

1.18 

1.02 

.82 

.82 

1.05 

.35 

.15 

.70 

Trace. 

.75 

.13 

1.04 

.67 

Trace. 

.81 

.25 

4.22 

4.28 

5.36 

3.72 

4.46 

4.88 

4.15 

3.08 

5.03 

4.45 

.42 

.92 

4.50 

1.22 

1.21 

.32 

.10 

.20 

.45 

.10 

Trace. 

Trace. 

Trace. 

.05 

Trace. 

Trace. 

Trace. 

90.33 

09.82 

99.74 

09.60 

99.62 

2.62 

2.61 

2.37 

2.04 

2.60 

n.  Feldspar  porphyry,  dike  below  Castle.  Lassenose.  Contains  orthoclase,  less 
plagioclase,  hornblende,  biotite  partly  altered  to  chlorite,  sometimes  allanite,  and 
occasional  iron  ore,  apatite,  and  zircon.    P.  R.  C.  555. 

I.  Rhyolitic  tuff,  near  forks  of  Checkerboard  Creek.  Contains  fragments  of  shale, 
quartz,  plagioclase,  sanidine,  and  hornblende,  in  a  brownish  material  carrying  pumi- 
ceous  glass.    Much  decomposed,  with  formation  of  kaolin.    P.  R.  C.  562. 

J.  Syenitic  mass  included  in  granite,  head  of  Cottonwood  Creek.  Akerose,  Con- 
tains orthoclase,  plagioclase,  quartz,  hornblende,  biotite,  apatite,  and  iron  ore.  A 
hornblende-mica  syenite.    P.  R.  C.  554. 

K.  Diorite,  between  Blackhawk  and  Robinson.  Andose.  Contains  plagioclase,  ortho- 
clase, quartz,  biotite,  diallage,  hypersthene,  iron  ore,  apatite,  and  zircon.    P.  R.  C.559. 

L.  Basalt,  Volcano  Butte.  Kilauose.  Contains  labradorite,  augite,  olivine,  a  little 
serpentine,  occasional  quartz  grains,  small  patches  of  gla.s8,  iron  ore,  chiefly  ilmenite, 
apatite,  a  trace  of  calcite,  and  a  mineral  which  may  be  nophclite  or  analcite.  P.  R.C. 
565. 

M.  Augite  vogesite,  dike  on  west  side  of  upper  Fourmile  Creek.  KentalUnose. 
Contains  augite,  hornblende,  iron  ore,  a  little  plagioclase,  orthoclase,  calcite,  and 
some  decomposition  products.    P.  R.  C.  563. 

N.  Monchiquite-like  dike  rock,  west  side  of  upper  Willow  Creek.  Ourose.  Con- 
tains augite,  olivine,  biotite,  ilmenite,  and  a  colorless  base  which  appears  to  be  par- 
tially zeolitized  glass.    Also  a  little  serpentine,  chbrite,  and  calcite.    P.  R,.  C  b<54. 
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o  Uoseparated  rare  earths  or  metallic  acids,  such  as  columbic,  tantallc,  etc. 

6.  HiGHwooD  MoxnrTAnrs. 

Rocks  collected  by  W.  H.  Weed  and  L.  V.  Pirason,  and  described  in  Bull.  237. 
Analyses  A  to  N,  inclusive,  made  in  the  laboratory  of  the  Sheffield  Scientific  School, 
under  the  direction  of  Professor  Pirsson. 

A.  Trachy-andesite,  head  of  North  Fork  of  Willow  Creek.  Adamellose.  Contains 
homblendei  biotite,  iron  ore,  apatite,  plagioclase,  and  orthoclase,  with  a  little  kaolin 
and  limonite.    E.  B.  Hurlbut  and  B.  Barnes,  analysts.    P.  R.  C.  1492. 

B.  Tinguaite  porphyry,  dike  1  mile  north  9f  divide  in  Highwood  Gap.  High- 
woodose.  Contains  abundant  phenocrysts  of  orthoclase  and  augite  in  a  groundmaas 
of  the  same  minerals;  also  a  little  biotite,  apatite,  and  iron  ore,  and  some  secondary 
kaolin.    E.  B.  Hurlbut,  analyst.    P.  R.  C.  1493. 

C.  Sfilvsber^te  porphyry,  dike  north  end  of  South  Mountain.  PiUaakose.  Cotl- 
tains  phenocrysts  of  alkali  feldspar,  segirine-augite,  and  melanite,  in  a  groundmass 
of  alkali  feldspar.  Apatite,  iron  «re,  a  trace  of  caloite,  and  some  kaolin  are  also 
present.    H.  W.  Foote,  analyst.    P.  R.  C.  1494. 

D.  Gauteite,  dike  on  Aspen  Creek.  Monzonose.  Contains  alkali-hornblende  and 
alkali-feldspar  phenocrysts,  in  a  groundmass  of  alkali  feldspars;  also  some  apatite  and 
iron  ore.    Rock  stained  by  limonite.    H.  W.  Foote,  analyst.    P.  R.  C.  1495. 

E.  Syenite  porphyry,  dike  at  head  of  Shonkin  Creek.  Borolanose.  Contains 
augite,  biotite,  iron  ore,  and  orthoclase,  in  a  groundmass  of  alkali  feldspar;  also  apatite 
and  some  kaolin.    W.  M.  Bradley,  analyst.    P.  R.  C.  1496. 
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F.  Syenits,  top  of  P&lukde  Butte.  Barolamm.  C:>atuBa  augil«,  iron  ore,  ftpatit«, 
alkali  {eldspw,  %  little  biotit«,  mme  linuHiite  in  ctacks,  much  natrolite,  &ud  poaaibly 
other  ieolit«e.    H.  W.  Poole,  uwlyst.    P.  R.  C.  1497. 

G.  Leucite  BhonkJDite,  bead  of  Davis  Creek.  Shontinott.  Ccntains  augite,  iron 
ore,  olivine,  biotite,  apatite,  alkali  feldspar,  leucite,  and  aome  zeolitM,  with  traces 
of  Uroonite  and  aerpoitine.     E.  B.  Hurlbut,  analyst,     P.  R.  C.  149S. 

H.  Analcite  baalt,  dike  eut  aide  of  Bighwood  Gap.  ilonchiquote.  Containa 
auf!ite,  olivine,  biotite,  iron  ore,  apatite,  and  analcite,  with  eome  setpentine  and  a 
little  kaolin.     H.  W.  Poote,  analyst.     P.  R.  C.  1499. 

I.  Leucite  basalt,  saddle  between  Higfawo>>d  and  Pinewood  peaks.  ShontiTtoM. 
Contains  augile,  inm  ore,  leucite,  apatite,  altered  olivine,  chlorite,  calcite,  and 
zeolites.    H.  W.  Poote,  analyst.    P.  K.  C.  1500. 

J.  Mica  banlt,  dike  on  Arrow  Peak.  Cateadoie.  Phenocryste  of  augite,  olivine, 
and  biotite,  with  some  leucite,  in  a  groundmass  of  the  same  minerals.  Also  analcite, 
iron  ore,  and  apatite.    H.  W.  Foote,  analyst.    P.  R.  C.  1601. 
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K.  MisBourite,  head  of  Sbonkin  Creek.  Albanote.  Uesrribed  in  Am.  Jrmr. 
4th9er..  vol.  2,  p.  315.  Coatainsapatite,  iron  ore,  olivine,  bin tite,  augite,  and  leucite, 
the  two  latter  being  the  chief  mineials.  Some  zeolites  and  analcite  are  also  present. 
E.  B.  Hurlbut,  analyst.    P.  R.  C.  356. 

L.  Fergusite,  head  of  Shonkin  Creek.  Fag%iM>ie.  ContainB  augite,  olivine,  biotite, 
iron  ore,  apatite,  orthoclase,  nephelite,  zeolites,  and  traces  of  serpenline,  limonite, 
and  kaolin.  Contain^pseudomorphs  after  leucite.  E.  B.  Hurlbut,  analyst.  P.  R.  C. 
1502. 

U.  Monzonite,  Highwood  Peak.  ShoAonoie.  Contains  augite,  bioLite,  iron  ore 
apatite,  plagioclaae,  and  alkali  [etdspar.     E.  B.  Hurlbut,  analyst.    P.  R.  C.  1503. 

N.  Syenite,  Middle  Peak.  Borolanoie.  Conlains  augite,  olivine,  biotite,  iron  ate 
^Mtite,  plagtoclase,  and  orthoclase.  The  two  latter,  with  augite,  are  the  chief 
minerals.    E.  B.  Hurlbut,  analyst.    P.  R.  C.  1504. 
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0.  White  syenite  of  the  Shonkin  Sag  laccolith.  Borokmose.  Partial  analysis. 
P.  R.  C.  1506. 

P.  Shonkinite,  Shonkin  Sag  laccolith.  Montanase,  Contains  augite,  olivine, 
biotite,  and  orthoclase.    P.  R.  C.  1506. 

Rocks  0,  P,  described  by  Weed  and  Pirsson  in  Am.  Jour.  Sci.',  4th  ser.,  vol.  12, 
p.  L    Analyses  by  W.  F.  Hillebrand,  record  No.  1885. 
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The  following  rock  and  separations,  from  Square  Butte,  at  the  east  end  of  the  Higji- 
wood  Mountains,  are  described  by  Lindgren  in  Am.  Jour.  Sci.,  3d  ser.,  vol.  45,  p.  286. 
Analyses  by  W.  H.  Melville,  record  No.  1268. 

A.  Post-Cretaceous  sodalite  syenite.  Pulaskose.  Contains  orthoclase,  some  albite, 
hornblende,  sodalite,  analcite,  and  apatite.  Orthoclase  predominates.  The  sodalite 
amounts  to  8  per  cent.    P.  R.  C.  184  and  201. 

B.  Hornblende  separated  from  A.     Near  barkevikite. 

C.  Sodalite  from  A.     Sp.  gr.,  2.265. 

D.  Analcite  from  A.     Sp.  gr.,  2.255. 
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In  addition,  the  orthoclase  gave  3.88  per  cent  NajO  and  11.03  per  cent  Kfi.  A 
separation  of  mixed  feldspars  (sp.  gr.,  2.56)  gave  6.08  per  cent  NajO  and  8.91  per 
cent  Kfi. 
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100.35   100.18 


49.54 
25.07 


.40 
.20 
.22 
15.32 
.89 

Und'et. 

Undet. 


1.67 


93.81 
.88 


92.98 


7.  BBABPAW  UOWTTAim, 

Described  by  Weed  and  Pirsson,  Am.  Jour.  Sci.,  4th  ser.,  vol.  1,  pp.  283  and  351, 
and  voL  2,  pp.  136  and  188.    Analyses  by  H.  N.  Stokes,  record  Nos.  1558  und  1572. 

A.  Quartz  syenite  porphyry,  Gray  Butte.  Nordmarkose.  Contains  anorthoclase, 
microlites  of  plagioclaae,  fegirite,  augite,  quartz,  and  apatite,  with  an  occasional 
zircon  and  very  few  biotite  leaves.    P.  R.  C.  897. 

B.  Quartz  syenite,  Beaver  Creek  stock.  Liparo»e.  Contains  orthoclase,  albite, 
quartz,  augite,  and  iron  oxides,  with  very  little  biotite,  hornblende,  and  sphene. 
P.  R.  C.  900. 

C.  Basic  s:/enite  or  monzonite  (yogoite),  Beaver  Creek.  Monzonose.  ('ontains 
orthoclase,  plagioclase,  diopside,  biotite,  iron  oxides,  and  apatite.    P.  R.  0.  902. 


810, 

AltOi 

Fe»Oi 

FeO 

MgO 

CaO t 

NafO 

KfO 

HK)- 

HtO+ 

TIO, 

P«0». 

MnO 

SrO 

BaO 

LifO 

80». 

CT 

F 


n 

66.22 

68.34 

16.22 

15.32 

1.98 

1.90 

.16 

.84 

.77 

.54 

1.32 

.92 

6.49 

5.45 

5.76 

5.62 

.08 

.15 

.24 

.30 

.22 

.21 

.10 

.13 

Trace. 

.07 

.06 

.04 

.29 

.08 

Trace. 

None. 

.02 

Trace. 

.04 

.04 

Trace. 

None. 

99.97 

99.95 

52.81 

15.66 

3.06 

4.76 

4.99 

7.67 

3.60 

4.84 

.16 

.93 

.71 

.75 

Trace. 

.09 

.24 

Trace. 

Trace. 

.07 

Trace. 
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D.  Shonkinite,  Beaver  Oeek.  SR,  3 of  wyomingate.  ContainBanorthoclase,  di(^ 
side,  biotite,  iron  oxides,  and  apatite,  with  very  little  olivine  and  probably  a  trace  of 
nephelite.    P.  R.  C.  901. 

£.  Leucitite,  Bearpaw  Mountains.  Chotose.  An  olivine-free  leudte  basalt.  Con- 
tains leucite,  augite,  iron  oxides,  rarely  biotite,  and  very  litUe  glassy  base.  P.  R.  C. 
903. 

F.  Tinguaite,  dike  on  Bear  Creek.  JudUhou.  Contains  orthoclase,  nephelite,  can- 
crinite,  augite,  aegirite,  apatite,  a  little  sodalite,  and  a  doubtful  fibrous  hornblende. 
P.  R.  C.  899. 

G.  Pseud oleucite-sodalite  tinguaite.  Beaver  Creek.  Janeirose.  Contains  orthc> 
clase,  nephelite,  sodalite,  nosean,  aegirite,  diopside,  and  flumte.    P.  R.  C.  904. 
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E 
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3.46 

5.01 

11.92 

8.31 

2.41 
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4.30 
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2.45 
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Trace. 

.22 
Trace. 

.16 
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Trace. 
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Node. 

.04 
Trace. 
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15.40 

4.87 
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5.48 

9.44 

.09 
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FetOa 
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FeO 
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MkO 
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CaO 
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TiOi 
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CoO 
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Trace. 

Trace. 

CuO 

8rO 

.07 
.82 
Trace. 
.02 
.31 
.06 
.16 

.16 
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Trace. 
.13 
.13 
.20 

Trace. 

.07 

BaO 

.00 

Li,0 

^Traoe. 

80s 

.97 

COf 

.25 

CI 

.70 

F 

.27 

LessO 

loaoi 

.08 

99.78 
.02 

10a42 
.05 

lQa58 
.27 

90.93 

99.76 

100.37 
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8.  ELKHORN  MIVINa  DISTBICT. 

Rocks  collected  by  W,  II.  Weed.  Described  in  detail  by  J.  S.  Barrell  in  22d  Ann., 
pt.  2,  p.  511.    Analysis  by  H.  N.  Stokes,  record  No.  1868. 

A.  Gabbro,  west  side  of  Bla<^  Butte.  Hessose.  Contains  labradorite,  augite,  horn- 
blende, biotite,  and  magnetite,  with  a  little  quartz  and  zircon.    P.  R.  C.  361. 

B.  Andesite,  Elkhorn  Mountain.  Harzose.  Contains  plagioclase,  hornblende,  bio- 
tite, and  pyroxene.     P.  R.  C.  413. 

C.  Hornblende  andesite  porphyry,  southwestern  part  of  the  district.  Contains  pla- 
gioclase and  hornblende  phenocrysts  in  agroundmass  of  hornblende.  Pyrite,  pyrrho- 
tite,  and  perhaps  magnetite  are  also  present.     P.  R.  C.  412. 

D.  Quartz  monzonite,  Elkhorn.  Harzose.  Contains  labradorite,  orthoclase,  quarts, 
biotite,  hornblende,  augite,  magnetite,  apatite,  and  titanite.    P.  R.  C.  407. 

E.  Aplite,  north  of  Black  Butte,  middle  of  intrusion.  Toscanose-tehamose.  P.  R.  C. 
410. 

F.  Like  E,  eastern  side  of  intrusion. 

E  and  F  contain  soda-orthoclase  and  quartz,  with  a  little  plagioclase  and  occar 
sional  crystals  of  magnetite  and  biotite.     P.  R.  C.  411. 
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A 

B 

C 

D 

E 

F 

SiOi 

47.44 

18.21 

6.37 

6.06 

6.53 

0.08 

2.58 

1.17 

.13 

1.08 

1.38 
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a. 08 
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.06 

.06 

Trace. 

60.64 

16.64 

2.33 

4.35 

2.10 
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3.31 

4.16 

.14 
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1.08 

.40 

a. 01 

Trace. 

.05 
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Trace. 

54.50 
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1    8.55 

3.37 

0.36 

2.34 

1.62 

.14 

.06 

.04 

.31 

.63 

Trace. 
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64.31 

16.44 

/    2.43 

\    2.58 

2.21 

4.22 

2.71 

4.00 

.10 

.70 

.71 

.22 

Trace. 

Trace. 

Trace. 

.07 

Trace. 

76.26 

12.04 

.60 

.13 

.17 

1.1a 

2.73 

6.26 

.17 

.43 

.11 

.06 

a. 01 

Trace. 

None. 

.07 

Trace. 

74.61 

AWOi 

13.36 

FeiOi 

.83 

FeO 

.36 

MkO 

.35 

CaO 

1.35 

Na*0 

2.40 

KjO 

6.70 

HfO- 

.10 

H1O+ 

.42 

TlOi 

.11 

p-Oft               

.06 

8   

Trace. 

MnO 

Trace. 

8rO 

Trace. 

BaO    

.10 

LkO 

Trace. 

00.85 

00.68 

100.80 

00.07 

ioai3 

00.03 

CikOa,  NiO,  COs  are  all  absent. 


a  May  be  present  either  as  8  or  80t. 


The  following  rocks  were  aluo  analyzed  for  Weed,  who  supplies  the  petrographic 
data: 

G.  Groesularite  homfels.    Contains  diopside,  grossularite,  calcite,  and  quartz. 

H.  Lime-enriched  gabbro.  Contains  labradorite,  pyroxene,  and  scapolite.  Anal- 
yses G,  H,  by  W.  T.  SchaUer,  record  No.  2158. 

I.  GrosBulaiite  homstone,  a  modified  marble.  Contains  calcite,  chlorite,  grossula- 
rite,  and  augite. 

J.  Mica  diorite,  the  normal  batholith  rock.  Harzose.  Contains  labradorite,  soda 
orthoclase,  quartz,  biotite,  hornblende,  augite,  magnetite,  and  apatite. 

Analyses  I,  J,  by  E.  C.  Sullivan,  record  No.  2195.  In  these  the  TiOa  and  TJO^  were 
not  separated  from  the  alumina. 
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Fe,o, 

FeO 

iigO 

CaO 

NafO 

KiO 

HiO- 

H,0+ 

TIOi 

COi 

PtO» 


0 
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I 
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40.31 

40.42 

36.91 

12.11 

13.68 

6.54 

8.67 

3.08 

19.43 

.40 

3.59 

.67 

2.65 

5.06 

1.07 

33.61 

18.15 

31.09 

.70 

2.22 

Trace. 

.12 

1.42 

.18 

.23 

.28 

.70 

.22 

.50 

1.67 

.78 

.71 

Undet. 

None. 

Undet. 

1.91 

.69 

1.38 

Undet. 

100.58 

1 

100.29 

100.07 

60.84 

16.36 

2.40 

3.23 

3.86 

4.96 

2.90 

4.10 

.48 

1.03 

Undet. 

Undet. 


9.  1EABT8VILLE  DISTRICT. 

Rocks  described  by  Joseph  Barrell  in  P.  P.  57.  Analyses  by  George  Steiger,  record 
No.  2021. 

A.  Hornblende  microdiorite,  near  West  Belmont  mine,  east  slope  of  Mount  Belmont. 
Andose-shothonose,  Contains  feldspars,  60  per  cent;  hornblende,  35  per  cent;  and 
small  amounts  of  quartz,  magnetite,  biotite,  augite,  and  apatite. 
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B.  Hornblende  porphyritei  north  slope  of  the  town  of  Bald  Butte.  Andose.  Con> 
tains  feldspar,  largely  oligoclaaei  about  75  per  cent;  and  hornblende,  23  per  cent;  with 
secondary  hornblende,  calcite,  and  chlorite. 

0.  Quartz  diorite,  road  up  Woodchopper  Gulch.  YeUotMtonote,  Typical  of  the 
Marysville  batholith.  Contains  andesine,  52  per  cent;  quartz,  31  per  cent;  orthoclase, 
11  per  cent;  and  minor  biotite,  hornblende,  magnetite,  titanite,  and  apatite. 


SiOf... 

A1,0,. 

FeiC- 

FeO... 

MgO.. 

CaO... 

NatO. 

KjO... 

SfO- 

H,0+ 
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52.07 

15.90 

4.77 

5.50 

4.54 

7.50 
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.34 
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1.08 

None. 

.40 


90.  M 
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56.88 

15.61 
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3.59 

2.39 

.67 

3.03 

.40 

None. 
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99.66 


63.55 

16.57 

2.36 

L98 

1.5t 

4.60 

3.78 

Z78 

.31 

1.11 

.42 

.69 

.21 

.06 

.13 

.15 

.04 
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10.  LIVINOSTOir  QXTADRAHGLE. 

Rocks  analyzed  for  J.  P.  Iddings,  who  furnishes  the  descriptions.  Published  by 
W.  H.  Emmons  in  Jour.  Geology,  vol.  16,  p.  193.  Analyses  by  G.  Steiger,  record  Nos. 
2135,  2147. 

A.  GraQGdiorite,  1\  miles  northwest  of  Haystack  Mountain.  AdameUote,  Con- 
tains plagloclaae,  orthoclase,  quartz,  hornblende,  biotite,  pyroxene,  and  magnetite. 

B.  Orthoclase  gabbro,  1  mile  northeast  of  Haystack  Mountain.  Shoshonose.  Con- 
tains plagioclase,  orthoclase,  quartz,  pyroxene,  biotite,  magnetite,  apatite,  and  very 
little  altered  olivine. 

C.  Pyroxene  separated  from  B. 

D.  Olivine  gabbro,  one-half  mile  northeast  of  Haystack  Mountain.  Hes9ose.  Con- 
tains olivine,  j)lap;ic)cla.«»e,  pyroxene,  biotite,  ana  mapietite. 


Sio,.. 

AljOa. 

FeiOs 

FeO.. 

MgO. 

CaO.. 

NajO. 

K,0.. 

HjO- 

HtO  + 

TfO,. 

COt.. 

PjO,. 

NIO.. 

MnO. 

BaO. 

8rO.. 


65.06 
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SiSOb  and  ZrOi  absent. 
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£.  Granodiorite  porphyry,  1  mile  northeast  of  Haystack  Mountain.  Tonalose. 
Oontains  plagioclase,  subordinate  orthoclaae,  quartz,  biotite,  pyroxene,  magnetite, 
and  little  hornblende. 

F.  Quartz  diorite,  north  of  Haystack  Mountain.  Tonalose,  Nearly  the  same  min- 
eral composition  as  E. 

G.  Biotite-orthoclaae  gabbro,  north  of  Haystack  Mountain,  betipi^een  Blue  and  Mud 
Lakes.  Momonose.  Contains  plagioclaae,  orthoclase,  a  little  quartz,  pyroxene,  bio- 
tite,  magnetite,  and  apatite. 

H.  Mica  separated  from  G. 


8iO,.. 

AlaOs. 

FeiO,. 

FeO.. 

MfO. 

CaO.. 

NatO. 

KsO.. 

H,0- 

H^+ 

TiO,. 

P«o,. 

NiO.. 
MnO. 
BaO. 
8rO.. 


E 

F 

0 

64.09 

57.98 

54.84 

16.20 

17.01 

16.41 

2.61 

3.34 

3.63 

2.40 

3.34 

4.54 

2.06 

2.74 

4.71 

4.51 

7.85 

6.64 

3.88 

3.92 

3.27 

2.51 

2.02 

2.83 

.22 

.14 

.34 

.44 

.49 

.93 

.49 

.90 

.99 

.24 

.43 

.35 

None. 

Trace. 

None. 

.09 

.12 

None. 

.15 

.06 

.12 

.03 
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.06 

99.92 
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COs,  ZrOs,  S,  and  SO|  absent. 


11.  PHXLZPSBURG  QXTADRAHGLE. 

Kocks  described  by  Emmons  and  Calkins  in  P.  P.  78. 

A.  Biotite  granite,  Royal  mine.  Amiatose.  Contains  quartz,  plagioclase,  ortho- 
clase, and  biotite,  with  accessory  muscorite,  magnetite,  apatite,  zircon,  titanite,  and 
allanite.    P.  R.  C.  1922. 

B.  Granodiorite,  from  head  of  east  fork  of  Rock  Creek.  Laasenose.  Contains 
quartz,  plagioclase,  orthoclase,  biotite,  and  a  little  hornblende,  with  accessory  apatite, 
zircon,  titanite,  magnetite,  and  allanite.    P.  R.  C.  1923. 

C.  Granodiorite,  from  a  quarry  one-half  mile  southwest  of  Cable  mine.  Tonalose, 
Contains  plagior;lase,  orthoclase,  quartz,  biotite,  and  hornblende,  with  accessory 
magnetite,  apatite,  and  zircon,  and  secondary  chlorite,  epidote,  calcite,  kaolin,  mus- 
co\'ite,  and  titanite.    P.  R.  C.  1925.    Analyses  A,  B,  C  by  G.  St^iger,  record  No.  2367. 

D.  Pyroxene  aplite,  about  a  mile  northeast  of  Rumsey  Mountain.  Mariposou. 
Contains  plagioclase,  quartz,  orthoclase,  pyroxene,  titanite,  scapolite,  apatite,  and 
zircon.    P.  R.  C.  1924. 

E.  Scapolite-pyroxene  aplite,  from  cliiT  east  of  Foster  Creek,  about  one-half  mile 
north  of  the  county  boundary.  Shoshonose.  Contains  scapolite,  plagioclase,  quartz, 
alkali  feldspar,  pyroxene,  hornblende,  titanite,  apatite,  and  zircon,  with  secondary 
calcite,  epidote,  and  sericite.  P.  R.  C.  1926.  Analyses  D,  E  by  W.  F.  Hillebrand, 
record  No.  2365. 

F.  Cordierite-orthoclase  rock,  near  Cable.  Not  described  in  the  published  report. 
Analysis  by  W.  T.  Schaller,  record  No.  2496.    P.  R.  C.  1929. 
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12.  aADBBSBUBG. 

Four  rocks  collected  by  A.  N.  Winchell,  who  fumiahee  the  x>etrogniphic  data. 
Analyses  by  Chase  Palmer,  record  No.  2640. 

A.  Aiidesite  porphyry,  Rena  Gold  Mining  Co.     Tonaloie,    Contains  plagioclase, 
hornblende  partly  altered  to  magnetite  and  chlorite,  and  augite. 

B.  Same  as  A,  much  altered  to  calcite.    Some  sulphide  of  iron  proeent,  little  quarts 
and  also  chlorite. 

C.  Andesite  porphyry,  Keating  Gold  Mining  Co.    Much  altered,  with  much  limonite 
and  hematite.    Contains  epidote,  chlorite,  sericite,  quartz,  kaolinite,  and  calcite. 

D.  Same  as  C,  extremely  altered.    Contains  quartz,  epidote,  sericite,  some  recrys- 
tallized  feldspar  apparently  orthoclase,  and  a  little  limonite  stain. 
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3.15 
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2.04 

4.61 

2.81 

2.76 
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.32 
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.32 

None. 

.10 

.30 


.34 
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13.  MISCELLANEOXrS  ROCKS. 


A.  Granito  syenite  porphyry,  near  Autoine  Butte,  Little  Rocky  Mountains. 
Liparose.  Described  by  Weed  and  Pirason,  Jour.  Geology,  vol.  4,  p.  399.  Contains 
orthoclase,  quartz,  oligoclase,  iron  oxides,  and  a  little  muscovite.  Analysis  by  H.  N. 
Stokes,  record  No.  1558.    P.  R.  C.  905. 
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B.  Quartz  monzonite,  near  head  of  Mill  Creek,  Bitterroot  Range.  Toscanote, 
Described  by  Lindgren  in  P.  P.  27.  Analysis  by  W.  F.  Hillebrand,  record  No.  1921. 
Contains  quartz,  potash  feldspar,  plagioclase,  biotite,  apatite,  titanite,  and  magnetite. 
P.  R.  C.  1519. 

C.  Nepheline  syenite,  2  miles  north  of  Libby.  Miatko9e.  Sp.  gr.  2.639.  Consists 
of  about  equal  amounts  of  nepheline,  albite,  and  microcline,  with  accessory  segirite, 
apatite,  magnetite,  fluorite,  cancrinite,  and  zeolites. 

D.  Apatite  pyioxenite,  2  miles  north  of  Libby.  V.  t,  1. 3.  4-  Sp.  gr.  3.417.  Con- 
sists largely  of  pyroxene,  with  notable  amounts  of  biotite  and  apatite,  and  a  little 
magnetite,  titanite,  and  perofekite. 

Rocks  C,  D  collected  by  J.  T.  Pardee,  and  described  by  £.  S.  Larsen.  Analyses 
by  G.  Steiger,  record  No.  2707. 
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COi 

None. 
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Trace. 

4.33 

8 
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SOi : 

Trace. 
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Trace. 

Trace. 
.10 
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a 

F 
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.20 
.05 

None. 

None. 

None. 

.36 

MpO .  - - - 

.16 

8rO 

.14 

B*0 
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ViOa 

.12 

LliO 

Trace. 

T/«»0.                 .   

90.88 

90.80 

100.82 
.08 

100.77 
.25 

100.74 

100.52 

IDAHO. 


Rocks  A  to  K,  inclusive,  are  described  by  Waldemar  Lindgren  in  20th  Ann.,  pt.  3, 
p.  75. 

A.  Quartz  monzonite,  Idaho-Democrat  mine,  Uailey.  Toscanase.  Contains 
quartz,  orthoclase,  microcline,  oligbcl&se,  biotite,  apatite,  titanite,  and  magnetite. 
Sp.  gr.,  2.672,  27 .5^    P.  R.  C.     1916. 

B.  Same  rock  and  locality  as  A,  but  in  altered  condition.  Contains  quartz,  sericite, 
chlorite,  calcite,  pyrite,  rutile,  etc.    Sp.  gr.,  2.472,  29**.    P.  R.  C.    1917. 

C.  Diorite,  Croesus  mine,  Hailey.  Andose.  Contains  labradorite,  biotite,  diallage, 
hypersthene,  hornblende,  quartz,  titanite,  magnetite,  orthoclase,  and  chlorite.  Sp. 
gr.,  2.826,  28**.    P.  R.  C.    1918. 

D.  Same  rock  and  locality  as  C,  but  in  altered  condition.  Contains  quartz,  sericite, 
chlorite,  calcite,  pyrite,  arsenopyrite,  rutile,  etc.     Sp.  gr.,  2.898,  28**.    P.  R.  C. 

1919. 

Analyses  A  to  D  by  W.  F.  Hillebrand,  record  No.  1826.  The  metals  which  are 
bracketed  with  sulphur  represent  sulphides.    Traces  of  lithia  are  present  in  all  four. 

82236'— Bull.  691—15 8 
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E.  Altered  rhyolite,  De  Lamar  mine,  Silver  City.  Contains  quartz,  sericite,  pyiite, 
apatite,  and  rutile,  with  some  undeterminable  magneaian  mineral.  Analysis  by  H. 
N.  Stokes,  record  No.  1731. 

F.  Altered  rhyolite,  De  LaI^ar  mine.  Contains  sericite,  quarts,  kaolinite,  and 
pyrite.    Sp.  gr.,  2.655,  23**. 

G.  Altered  rhyolite,  De  Lamar  mine.  Contains  quartz,  sericite,  kaolinite,  and 
pyrite.    Sp.  gr.,  2.576,  24**. 

H.  Diabasic  basalt.  Trade  Dollar  mine,  Silver  City.    Camptonote,    Contains  labra- 
dorite,  augite,  chlorite,  magnetite,  secondary  quartz,  etc. 
Analyses  F,  G,  and  U  by  Hillebrand,  record  No.  1826. 


sio, 

Al,Oa 

FejOa 

FeO 

MgO 

CaO 

NajO 

KtO 

HtO- 

HsO+ 

TiOt 

PiOi 

CoO,  NiO. 
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7.47 
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.44 

Trace. 
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Trace. 

.08 

Trace. 
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Heavy  metals  not  looked  for  in  K. 

I.  Quartz  monzonite,  Schafcr  Butte,  Boise  County.  LoMenoBt,  Contains  quartz, 
orthoclase,  oligoclase,  biotite,  apatite,  titanite,  and  magnetite.  AnalyBis  by  Geoige 
Steiger,  record  No.  1802.    P.  R.  C.  1520. 
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J.  Granodiorite,  Silver  Wreath  mine,  BoiBe  County.  Yellow9t(moae.  Contains 
orttioclaBe,  oligoclaae,  apatite,  biotite,  titanite,  and  magnetite.  Described  in  18th 
Ann.,  pt.  3,  p.  642.    Sp.  gr.,  2.714,  23**. 

K.  Same  as  J,  bat  in  altered  condition.  Also  described  in  18th  Ann.  Contains 
sericite,  quartz,  titanite,  apatite,  and  pyrite,  with  carbonates  of  calcium,  magnesium, 
and  iron.    Sp.  gr.,  2.774,  23**.     * 

Analyses  J  and  K  by  Geoige  Steiger,  record  No.  1691. 

L.  Volcanic  sand,  Nez  Perces  region.    Collected  by  I.  C.  Russell. 

AnalysiB  by  W.  F.  Hillebrand,  record  No.  1906. 

M.  Typical  basalt,  Cinder  Buttes,  west  side  of  Snake  River  plains.  CampUmou, 
Analysis  by  W.  F.  Hillebrand,  record  No.  1950.  Analysis  published  by  Russeli  in 
Bull.  199,  but  the  mineralogical  composition  of  the  rock  is  not  given.  Sp.  gr.,  2.907 
at  24**. 
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N.  Quarts  monsonite,  near  Gem.  PuUukose.  Contains  plagioclase,  alkali  feldspar, 
hornblende,  and  quarts,  with  a  little  biotite,  pyroxene,  titanite,  and  magnetite. 

O.  Syenite  porphyry,  near  Bradyville.  MomonoM.  Contains  microcline,  plagio- 
clase,  hornblende,  pyroxene,  apatite,  magnetite,  and  titanite,  with  secondary  epi- 
dote,  sericite,  and  green  amphibole.    P.  R.  C.    1665. 

Rocks  N,  0,  from  the  Coeur  d'Alene  district,  are  described  by  F.  L.  Ransome  and 
F.  C.  Calkins  in  P.  P.  62.    Analyses  by  Steiger,  record  No.  2194. 

P.  Granite  potphyry.  To»cano»e.  Contains  orthoclase,  a  little  plagioclase,  quartz, 
and  biotite,  with  accessory  titanite  and  magnetite. 

Q.  Granite  porphyry.  Todoanose.  Like  P,  but  with  more  plagioclase  and  note- 
worthy diopflide. 

R.  Diopside  rock  in  contact  with  Q.  Almost  entirely  diopside,  with  a  few  grains 
of  plagioclase  and  a  little  titanite. 

Rockp  P,  Q,  Ry  firom  the  White  Knob  copper  region  near  Mackay.  Received  from 
J.  B.  Umpleby,  who  supplies  the  petrographic  data.  Analyses  by  Chase  Palmer, 
record  Nos.  2786,  2798. 
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COhOBJLDO. 


1.  DEHVSR  BAsnr. 


Rocks  described  by  Cross  in  Mon.  XXVII.  Analyses  A,  B,  D,  and  E  by  L.  G. 
Eakins,  C  by  W.  F.  Hillebrand.    All  but  A  were  made  in  the  Denver  laboratory. 

A.  Dolerite,  dike  near  Valmont.  Shoshonose.  Contains  augite,  plagioclase,  olivine, 
orthoclase,'  and  biotite,  with  accessory  magnetite  and  apatite.  Record  No.  1145. 
P.  R.  C.  534. 

B.  Augite  separated  from  A.    P.  R.  C.  105.   . 

C.  Basalt,  Table  Mountain,  lower  capping  sheet.  Shoshonose.  Contains  plagioclase, 
orthoclase,  augite,  magnetite,  and  apatite,  with  olivine  much  serpentinized.  Sp.  gr., 
2.83,  22.5*». 

D.  Basalt,  earlier  flow,  south  slope  of  North  Table  Mountain.  Shoshonose,  Contains 
augite,  olivine,  plagioclase,  probably  orthoclase,  magnetite,  apatite,  and  a  little  bio- 
tite.    P.  R.  C.  535. 

E.  Augite-mica  syenite,  from  north  fork  of  Turkey  Creek,  Jefferson  County.  Sho- 
shonose. Contains  orthoclase,  augite,  biotite,  rhombic  pyroxene,  hornblende,  plagio- 
clase, quartz,  apatite,  and  magnetite.    Sp.  gr.,  2.857,  29.5°.    P.  R.  C.  532. 
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The  following  rocks  from  the  Denver  Basin  were  analyzed  by  L.  G.  Eakins  in  the 
Denver  laboratory,  but  the  analyses  do  not  appear  in  the  monograph.  The  subjoined 
data  have  been  supplied  by  Whitman  Cross. 
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A.  Enstatite  diabase  porph3rry,  Mount  Morrison  Bandose,  Contains  labradorite 
and  enstatite  in  a  groundmaaB  of  considerable  amount,  which  is  colorless  and  crypto- 
crystalline,  probably  feldspathic,  and  carries  magnetite  and  other  indistinct  ferritic 
matter.    P.  R.  C.  533. 

B.  Augite  andesite,  Table  Mountain.  J.  5.  3.  3,  Contains  plagioclase  (andesine), 
with  rare  augite  and  biotite,  in  a  groundmaas  of  plagioclase,  augite,  magnetite,  and 
minor  accessories.  This  rock  contained  ptilolite  in  its  vesicular  equivalent.  De- 
scribed in  Proc.  Colorado  Sci.  Soc.,  1886,  p.  72. 

C.  Augite  andesite,  a  pebble  from  the  Denver  beds.  Table  Mountain.  YeUow- 
tlonose.  A  few  augite  and  andesite  phenocrysts  in  a  groundmaas  of  oligoclase,  ortho- 
clase,  and  quartz  (7)  grains,  with  some  augite  and  magnetite. 
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S.  PIXB8  PKAX  DI8TRI0T. 


ORANrrS. 

Rocks  A  to  G  described  by  E.  B.  Mathews.  For  description  of  A,  C,  E,  and  F  see 
Jour.  Geology,  vol.  8,  p.  214.    Analyses  by  W.  F.  Hillebrand,  record  No.  1470. 

A.  Granitite,  Sentinel  Point,  western  part  of  Pikes  Peak  massif.  Akukose.  Con- 
tains microcline,  microcline-perthite,  quartz,  biotite,  a  little  oligoclase,  and  accessory 
fluorite,  apatite,  zircon,  sphene,  magnetite,  and  allanite.    P.  R.  C.  67  and  600. 

B.  Granitite,  near  road  between  Florissant  and  Platte  River.  Kallerudose.  Con- 
sists^ chiefly  of  microcline  in  perthitic  intei^growth  with  albite,  quartz,  and  biotite. 
P.  R.  C.  606. 

C.  Porphyritic  granitite,  south  side  of  Pikes  Peak,  ridge  between  Middle  and  North 
Beaver  creeks.  Liparose.  Contains  microcline,  perthite,  orthoclase,  oligoclase, 
quartz,  biotite,  and  accessory  apatite,  fluorite,  zircon,  and  magnetite.    P.  R.  C.  602. 

D.  Sheared  granite,  Currant  Creek  Canyon,  north  of  Twelvemile  Park.  Mag- 
deburgose.  Contains  perthitic  microcline,  quartz,  muscovite,  and  sericitic  aggregates 
replacing  plagioclase  and  a  part  of  the  microcline.    P.  R.  C.  604. 

E.  Granite,  Currant  Creek  Canyon,  north  of  Twelvemile  Park.  Omeose.  Consists 
chiefly  of  perthitic  microcline,  quartz,  greenish  biotite,  muscovite,  and  plagioclase 
altered  to  a  sericitic  mass.  Also  flakes  of  limonite.  Accessory  minerals  rare.  P.  R. 
C.  603. 

F.  Granitite,  Middle  Beaver  Creek,  south  side  of  Pikes  Peak.  Liparose,  Contains 
microcline,  orthoclase,  perthitic  albite,  oligoclase,  abundant  quartz,  biotite,  and  a 
little  accessory  magnetite,  fluorite,  and  zircon.    P.  R.  C.  601. 

G.  Granite  gneiss,  north  of  Twin  Creek.  Kallerudose.  Contains  microcline,  ortho- 
clase, quartz,  biotite,  abundant  fluorite,  and  a  little  sphene  and  apatite.    P.  R.  C.  605. 
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The  four  following  rocks,  from  the  Colorado  Springs  quadrangle,  were  collected 
by  G.  I.  Finlay.  Descriptionfl  fumiahed  by  Crofls.  Analyses  by  G.  Steiger,  record 
No.  2236. 

H.  Riebecldte  granite,  Rosemount.  Gronuhae.  Contains  quartz  and  alkali  feld- 
spar, with  considerable  amounts  of  riebecldte,  less  barkevikite,  and  very  little  zircon, 
magnetite,  and  titanite. 

I.  Aplitic  granite,  east  of  St.  Peten  Dome.  KaUerudose.  Consists  chiefly  of 
quartz  and  alkali  feldspar,  with  small  amounts  of  riebeckite  and  a  mica  rich  in  iron. 

J.  Micaceous  granite,  east  of  Fairview.  Liparose.  Rich  in  lepidomelane  and 
riebeckite,  with  quartz  and  alkali  feldspar.  Accessory  constituents  rare,  fluorite 
probably  among  them. 

K.  Lamprophyre  dike  in  granite.  Bear  Creek  Canyon.  Ilmenose.  Consists  of 
alkali  feldspar,  plagioclase,  and  hornblende,  with  small  amounts  of  biotite,  quartz, 
muscovite,  and  other  minor  accessories. 
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COt  and  SOg  absent;  SrO  not  looked  for. 

ROCKS   OF  THE  CRIPPLE   CREEK   DISTRICT. 


Rocks  A  to  L  described  by  Cross.  Descriptions  published,  except  when  other- 
wise stated,  in  16th  Ann.,  pt.  2,  pp.  3^-50.  Analyses,  with  two  exceptions,  which  are 
properly  noted,  by  W.  F.  Hillebrand,  record  Nos.  1448,  1453,  and  1524. 
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A.  Fhonolite,  dike  in  granite  northeast  of  Big  Bull  Mountain.  liiaslose.  Con- 
tains anoithoclaae,  neph^ine,  sodalite,  legirine-augite,  some  aegirine,  biotitc,  magne- 
tite, and  limonite.    Nonte  not  distinguuhable.    P.  R.  C.  616. 

B.  FhonoUtey  Mitie  Peak.  Mia^to§e,  Contains  sanidine,  nepheline,  sodalite, 
■giiine,  nositey  and  colorleflB  particles  which  may  be  l&venite.    P.  R.  i\  608. 

C.  FboDolite,  hill  1  mile  south  of  Straub  Mountain.  Miathou,  Contains  anortho- 
dase,  sanidine,  nepheline,  sodalite,  nosite,  analcite,  and  fegirine,  with  sometimes 
segirine-ai^ite.    P.  R.  C.  612. 

D.  Fbooolitey  Rhyolite  Moimtain.  Mvuikou.  Contains  nepheline,  nosite,  anal- 
cite, Kgirine,  and  some  aegirine-augite,  in  a  feldspathic  groundmass.  Sp.  gr.,  2.52, 
23^    P.  R.C.  618. 

E.  PfaoDplite,  between  Florissant  and  Manitou.  liiaskote.  Analysis  by  L.  G. 
Fflki"P,  made  in  the  Denver  laboratcxy,  inserted  here  for  comparison  with  the  C'ripple 
Creek  samples.  Described  by  Cross  in  Proc.  Colorado  Set.  Soc.,  vol.  2,  p.  167.  Con- 
tains sanidine,  nepheline,  hornblende,  with  accessory  pyroxene  (?),  magnetite, 
apatite,  and  sphene.    8p.  gr.,  2.576,  IS"*.    P.  R.  C.  607. 

F.  The  portion  of  E  soluble  in  hydrochloric  acid.  This  portion  amounted  to  25.39 
per  cent,  and  is  recalculated  hero  to  100.    Analysis  by  Eakins. 
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G.  Trachytic  phonolite,  dike  on  west  slope  of  Bull  Cliff.  (The  latite-phonolite  of 
Graton.)  MiaahoM.  Contains  alkali  feldspars,  nepheline,  nonto,  socialite,  aii|^te, 
scanty  aegirine,  brown  hornblende,  magnetite,  sphene,  apatite,  and  srimetimos  Uven- 
ite.    P.  R.  C.  624. 

H.  Altered  phonolite,  Washington  shaft,  Victor.  Contains  potash  feldspars,  with 
some  alteration  to  muscovite.  Crystals  of  pyrite  and  fluorite  are  visible,  but  nepheline 
and  segirine  have  disappeared.    P.  R.  C.  623. 

I.  Nepheline  syenite,  near  the  Longfellow  mine.  Akerote.  Contains  alkali 
feldspars,  nepheline,  sodalite,  augite,  some  spgirine,  hornblende,  biotite,  sphene, 
apatite,  and  magnetite.    Sp.  gr.,  2.68,  23''.    P.  R.  C.  626. 

J.  Nepheline  basalt,  Apple  Ellen  shaft.  Much  altered.  Rich  in  oli\Hlne,  augite, 
and  magnetite.  Also  contains  nepheline,  feldspars  in  small  amount,  and  biotite. 
Sp.  gr.,  2.99,  23^. 

K.  Altered  nepheline  basalt,  Anna  Lee  mine. 

L.  Local  facies  of  a  phonolitic  mass.  Bull  Cliff.  Akerose.  Contains  al>undant 
augite,  plagioclase,  alkali  feldspar,  magnetite,  and  a  little  red-brown  biotite,  with  a 
colorieas  isotropic  base  in  the  darker  spots.    P.  R.  C.  627. 
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The  following  CMpple  Creek  rocks,  M  to  Y,  are  described  in  P.  P.  54,  mainly  by 
L.  C.  Graton. 

M.  Granite,  Ajax  mine.  Contains  microcline,  oligoclase,  quartz,  biotite,  and 
apatite. 

N.  Altered  granite  adjacent  to  M.  Contains  quartz,  potash  feldspar,  fluorite,  and 
pyrite.    Described  as  an  ore.    Descriptions  of  M  and  N  furnished  by  F.  L.  Ransome. 

O.  Biotite  trachyte,  Portland  mine.    Phlegrose. 

P.  Syenite,  Portland  mine.  Momonose.  Contains  pyroxene,  plagioclase,  ortho- 
clase,  hornblende,  apatite,  magnetite,  and  titanite. 

Q.  Latite-phonolite,  Portland  mine.  Essexose.  Contains  pyroxene,  plagioclase, 
orthoclase,  hornblende,  analcite,  nosean,  sodalite,  apatite,  magnetite,  and  titanite. 

R.  Latite-phonolite,  3,300  feet  10®  east  of  south  from  Bull  Cliff.  Essexose.  Con- 
tains pyroxene,  plagioclase,  orthoclase,  hornblende,  nosean,  analcite,  apatite,  mag- 
netite, titanite,  sodalite,  and  secondary  zeolites.  Analyses  M  to  R  by  W.  F.  Hille- 
brand,  record  No.  2132.    All  contain  traces  of  lithia. 
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S.  Latile-plioiiolite,  Portland  mine.  Akerou,  Contains  pyroxene,  plagioclaae, 
ortfaoclafle,  magnetite,  apatite,  and  very  little  sodalite. 

T.  Latite-phonolite,  Anaconda  mine.  AkeroK.  Contains  pyroxene,  plagioclaae, 
orthorlaae,  magnetite,  apatite,  titanite,  hornblende,  sodalite,  analdte,  and  a  little 
biotite.    Analyses  S,  T  by  G.  Steiger,  record  No.  2152. 

U.  TVadiydolerite,  Isabella  dike.  Akerou.  Contains  plagioclase,  pyroxene, 
c^yine,  ortfaoclase,  analcite,  apatite,  magnetite,  biotite,  and  hornblende. 

V.  Vogesite,  Jennie  Sample  mine.  Momonose.  Contains  orthoclase,  hornblende, 
pyroxene,  biotite,  plagioclase,  brown  mica,  iron  ores,  rare  apatite,  some  analcite,  and 
often  olivine. 

W.  Moncbiquiie,  Block  8  mine.  Ouraae.  Contains  pyroxene,  olivine,  analcite, 
biotite,  apatite,  magnetite,  and  alteration  products.  Analyses  S  to  W  by  W.  T. 
Sdialler,  record  No.  2171. 

X.  Granitic  gneiss.    Contains  albite,  orthoclase,  quartz,  and  biotite. 

Y.  Mica  schist.  Contains  quartz,  sillimanite,  muscovite,  and  magnetite.  Descrip- 
of  X  and  Y  supplied  by  W.  lindgren.    Analyses  by  Schaller,  record  No.  2163. 
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MISCELLANEOUS  ROOKS. 


Analyses,  elsewhere  unpublished,  except  when  otherwise  stated,  by  W.  F.  Hille- 
brand,  record  Nos.  1448,  1453,  and  1669.  Petrographic  data  supplied  by  Whitman 
Gross.    Names  marked  with  a  query  are  provisional  designations  only. 

A.  Rhyolite,  near  Robbins's  ranch.  Toscanose.  Has  scattered  phenocrysts  of 
alkali  feldspar,  oligoclase,  and  biotite  in  a  predominant  trachytic  groundmass  of 
alkali  feldspar,  tridymite,  particles  of  residual  glass,  and  ferritic  flakes  and  grains. 
P.  R.  C.  1326. 

B.  Trachyte  (?),  Wicher  Mountain.  Toscanose,  Shows  biotite  and  a  few  glassy 
feldspars  in  a  groundmass  resembling  that  of  A.    P.  R.  0.  1328. 

C.  Quartz  latite,  Bare  Hills.  Pulaskose.  Composed  mainly  of  plagioclase  and 
alkali  feldspar,  with  small  augites  and  much  ferritic  matter.  Minute  prisms  of  a 
yellowish-brown  amphibole  (?)  and  scales  of  tridymite  are  also  visible.  P.  R.  C. 
1327. 

D.  Pyroxene  latite,  Wicher  Mountain.  Momonose.  Contains  phenocrysts  of  pla- 
gioclase, a  few  of  augite,  minute  specks  of  iddingsite,  and  flakes  of  limonite.  In  the 
groundmass  are  plagioclase,  ortho<>lase  (?),  au^te,  iddingsite,  and  hypersthene.  In 
the  pofes  tridymite  appears.    P.  R.  C.  1325. 
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£.  Plagioclase  basalt,  mesa  east  of  Mac  Gulch.  Andose,  Contains  plagioclase, 
augite,  olivine,  iddingsite,  magnetite,  biotite,  and  apatite.    P.  R.  C.  1324. 

F.  Plagioclase  basalt,  Saddle  Mountain.  Andose.  Phenocrysts  of  augite  and  oli- 
vine in  a  groundmasB  of  plagioclase,  ortbodase,  augite,  magnetite,  biotite,  and  apa^ 
tite.    Very  freeh.    See  CrosB,  Jour.  Geology,  vol.  5,  p.  684.    P.  R.  C.  1323. 
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G.  Analcite  basalt,  from  the  Basin.  Monckiqume,  Contains  phenocrysts  of  augite, 
olivine,  and  analcite.  Also  magnetite,  with  subordinate  amounts  of  alkali  feldspars, 
biotite,  and  apatite.    P.  R.  C.  1322. 

H.  Portion  of  the  analcite  basalt  soluble  in  hydrochloric  acid. 

I.  Augite  separated  from  G. 

J.  Analcite  separated  from  G.  After  deduction  of  4.22  per  cent  of  substance  insol- 
uble in  boiling  dilute  hydrochloric  acid,  and  later  removal  of  liberated  silica  with 
weak  potash  solution.  Sixty-two  one-hundredths  per  cent  of  the  water  goes  off  over 
sulphuric  acid.    A  trace  of  lithia  was  found. 

The  analcite  basalt  and  its  fractions  are  described  by  Cross  in  Jour.  Geology,  vol. 
6,  p.  684. 
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a  Includes  PtO^  and  possible  ZrOs  and  TiOf. 
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>A  aVAB&AJTOLB. 

Rocks  receiYed  from  Whitman  CrosB,  who  supplies  the  petrogrmphic  data.  Analyses 
by  G.  Steiger.    Record  No.  2678. 

A.  llinette  dike,  5  miles  west  of  mouth  of  Apishapa  Canyon.  JumUlote,  Con- 
tains biotite,  aUnM-feldBpar,  augite,  apatite,  and  hydrous  ferritic  stains,  with  a  little 
seccmdary  caldte  and  dilorite.    P.  R.  C.  1854. 

B.  Olivine-bearing  angite  vogesite.  M<mdnquo$e.  Dike,  southeast  edge  of  mesa 
11  miles  soathnmntheast  from  Dripping  Spring.  Contains  augite,  olivine,  biotite, 
titaniferous  magnetite,  apatite,  alkali-feldqMur,  and  a  little  calcite.    P.  R.  C.  1852. 

C.  Homblepde  angite  vogesite.  KaUaUenam,  Dike,  4  miles  west  of  head  of 
Apiabapft  Canyon.  Contains  angite,  hornblende,  biotite,  magnetite,  apatite,  alkali- 
fdda|iar,  and  plagiodase,  with  secondary  calcite  and  analcite.    P.  R.  C.  1853. 

D.  Olivine-plagioclase  basalt.  lAmbwfo§e.  Dike,  8  miles  east-northeast  from 
North  Rattlesnake  Butte.  Contains  olivine,  augite,  magnetite,  apatite,  biotite, 
plagioclase  rich  in  soda,  and  a  little  chlorite,  calcite,  and  analcite.    P.  R.  C.  1851. 
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i.  MSLVMM  CUFF  AHD  R08ITA. 

Rocks  described  by  Cross,  mostly  in  17th  Ann.,  pt.  2,  p.  263.  Alw,  partly  in  Proc. 
Colorado  Sci.  8oc.,  vol.  2,  p.  228.  Analyses,  with  one  exception,  by  L.  O.  Eakins. 
Those  with  record  numbers  attached  were  made  in  the  WaAhington  laborator>;  all 
others  in  the  laboratory  at  Denver. 

A.  Peridotite,  Cottonwood  Gulch.  Cusierose.  ContainR  homblendo,  >>iotite, 
hypersthene,  olivine,  a  little  plagioclase,  apatite,  pyrrhotite«  and  sillimanito  (?). 
P.  R.  C.  619. 

B.  Augite  diorite,  Mount  Fairview,  Roeita  Hills.  Salemose.  Contains  augite, 
biotite,  labradorite,  and  accessory  orthoclase,  oli\'inc,  magnetite,  and  apatite.  Sp. 
gr.,  2.870,  32®.    Olivine  a  subordinate  constituent.    P.  R.  C.  526. 

C.  The  same  as  B,  but  with  orthoclase  in  much  larger  amount.  Aherose.  Sp. 
gr.,  2.768,  34**.    Record  No.  1091.    P.  R.  C.  529. 

D.  Trachyte,  Game  Ridge.  Phlegrose.  Contains  sanidinc,  plagioclase,  a  little 
biotite,  magnetite,  apatite,  and  zircon  in  a  groundmass  of  orthoclase,  with  a  little 
quartz.    8p.  gr.,  2.692,  29**.    P.  R.  C.  70  and  624. 

£.  Trachyte,  dark-colored  dike.  Pukukosf.  Contains  more  magnetite  than  D, 
but  otherwise  the  two  are  practically  identical.    Sp.  gr.,  2.621,  24''.    P.  R.  C.  589. 
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F.  Andesite,  Pringle  Hill.  PuUulose.  Contains  plagioclase,  orthoclase,  quartz, 
biotite,  augite,  magnetite,  and  apatite,  with  sometiines  a  little  hornblende.  Sp.gr., 
2.651,  17.8*».     Record  No.  1124.    P.  R.  C.  628. 

G.  Pringle  andeeite,  dike.  Laurvikose.  Like  F,  but  often  contains  sphene.  Sp. 
gr.,  2.690,  28**.     P.  R.  C.  527. 

H.  Bunker  andesite.  Lookout  Mountain.  Alerase.  Contains  plagioclase,  ortho- 
dase,  augite,  biotite,  hornblende,  quartz,  magnetite,  and  apatite.  Sp.  gr.,  2.699, 
34**.    Record  No.  109L 

I.  Altered  Bunker. andesite,  Robinson  Plateau.  Tascanose.  Biotite  gone,  mag- 
netite altered  to  limonite,  feldspar  not  much  attacked.  Record  No.  1124.  Sp.  gr., 
2.580,  19.7**. 

J.  Much-decomposed  Bunker  andesite,  ridge  near  Knickerbocker  Hill.  Liparose. 
Augite,  hornblende,  and  biotite  all  replaced  by  decomposition  products,  plagioclase 
much  muscovitized.    Record  No.  1124.    P.  R.  C.  592. 
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K.  Dacite,  Bald  Mountain,  near  Rosita.  Lassenoae.  Contains  plagioclase,  biotite, 
hornblende,  sometimes  augite,  magnetite,  and  quartz.  Sp.  gr.,  2.574,  24®.  Record 
No.  1068.     P.  R.  C.  530. 

L.  Mica  dacite.  Lassenose.  Contains  plagioclase,  sanidine,  biotite,  and  quartz. 
Sp.  gr.,  2.563,  24**.     Record  No.  1068. 

M.  Rhyolite,  Pennsylvania  Hill.  Tosconose,  Sp.  gr.,  2.470,  26**.  Record  No. 
1079.     P.R.  C.  525. 

N.  Rhyolite,  Round  Mountain.  Omeose.  Contains  sanidine,  qu^z,  some  glass, 
and  accessory  garnet.     P.  R.  C.  521. 

O.  Rhyolite,  Silver  Cliff.  Magdiburgose.  Sp.  gr.,  2.560,  15**.  Record  No.  1125. 
P.  R.  C.  522. 
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P.  Rhyolitic  tufif,  a  lake-bed  deposit  east  of  the  Blue  Mountains.  Mainly  com- 
poeed  of  glassy  rhyolite  dust. 

Q.  Devitrified  pitchstone,  the  gangue  of  ptilolite,  3  miles  southeast  of  Silver  Clifif. 
Riesenote,  Shows  feldspar,  quartz,  and  barite.  Described  by  Cross  and  Eakins  in 
Am.  Jour.  Sci.,  3d  ser.,  vol.  44,  p.  96.    Record  No.  1342.    P.  R.  C.  590. 

R.  Pitchstone,  Rosita.    Alaakoge.    Record  No.  1033.    P.  R.  C.  531. 

S.  Pitchstone,  Fleetwood  Tunnel,  Silver  Cliff.    LiparoH.    P.  R.  C.  523. 

T.  Alteration  product  of  S.  Consists  mainly  of  silica  and  kaolin.  Record  No.  of 
S  and  T  1034.    P.  R.  C.  591. 

U.  Decomposition  product  of  pitchstone,  Silver  Clifif.  Analysis  by  W.  F.  Hille- 
brand. 
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V.  Syenite,  Silver  Cliflf.  Momonose.  Contains  orthoclaee  and  plagioclase  in 
nearly  equal  amounts,  colored  by  ferric  hydroxide,  with  amphibole,  a  little  biotite, 
and  secondary  epidote,  calcite,  and  chlorite.  Sp.  gr.,  2.689,  20^.  P.  R.  C.  71  and 
520. 

W.  Quartz-alunite  rock,  Democrat  Hill.  About  two-thirds  quartz  and  one-third 
alunite.    Record  No.  1126.    P.  R.  C.  596. 

X.  The  same,  Moimt  Robinson.    About  one-fourth  alunite.     Record  No.  1248. 

A  .  v>.  Xv.  d9u. 

Y.  Quartz-diaspore  roc^.  Mount  Robinson.  About  18  per  cent  diaspore,  the  rest 
quartz.    Record  No.  1167.    P.  R.  C.  594. 

Rocks  W,  X,  and  Y  are  also  described  in  Am.  Jour.  Sci.,  3d  ser.,  vol.  41,  p.  471. 
These  three  rocks  are  decomposition  products  of  rhyolite. 
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The  following  analyses,  all  by  L.  G.  Eakms,  do  not  appear  in  the  published  memoir 
just  cited.  A  and  B  were  made  in  the  Denver  laboratory.  The  petrographic  details 
have  been  supplied  by  Whitman  Cross. 

A.  SpheruUte  in  rhyolite,  ridge  west  of  Moimt  Tyndall.  Mainly  composed  of 
quartz  and  feldspar  needles,  with  some  feriitic  coloring  due  to  decomposition  of 
trichites.    P.  R.  C.  1077. 

B.  Khyolitic  residual  glass,  same  locality  as  A.    P.  B.  C.  1077. 

C.  Interspherulitic  mass,  Bosita.    Becord  No.  1285. 

D.  Spherulite,  Bosita.    Becord  No.  1286. 

£,  F,  G.  Spherulites,  Silver  Cliff.    Becord  Nos.  1285, 1286. 

H.  SpheruUte  of  rhyolite,  Fleetwood  Tunnel,  Silver  Cliff.  Sp.  gr.,  2.389,  20"". 
P.  B.  C.  1075. 

The  spheruUtes  D,  £,  F,  and  G  are  made  up  of  orthoclaae  needles,  with  free 
silica  in  fibers  or  grains,  or  rarely  as  tridymite.  The  ''soluble  silica "  is  that  which  is 
dissolved  by  sodium  carbonate  solution. 
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5.  CSVTRAL  CXTT  QUADBAVOLB. 

Rocks  collected  by  E.  S.  Bastin,  who  supplies  the  petrographic  data. 

A.  Typical  schist,  1  mile  south  of  Black  Hawk.    Analysis  by  G.  Steiger,  record 
No.  2435. 

Rocks  B  to  G  are  from  Caribou,  and  represent  a  well-defined  transition  series. 
Analyses  by  Steiger,  No.  2650,  2657. 

B.  Quartz  monzonitc.    Shoshonose.    Contains  orthoclase,  plagioclase,  augite,  and 
biotite,  with  subordinate  magnetite,  ilmenite  (?),  apatite,  and  quartz. 

C.  Monzonite.    Shoshonose.    Contains  orthoclase,  plagioclase,  augite,  and  biotite, 
with  subordinate  magnetite,  apatite,  and  quartz. 
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D.  Gabbro.  Ill,  5.  4.  S,  ContaiiiB  plagioclase,  augite,  and  biotite,  minor  apatite, 
magnetile,  pyrite,  titanite,  and  quartz,  with  eecondary  hornblende,  epidote,  calcite, 
chlorite,  and  seiicite. 

E.  Hornblendite.  IV.  t,  S.  f .  3,  Contains  hornblende,  with  subordinate  biotite, 
apatite,  magnetite,  and  titanite. 

F.  Hagnetite-rich  gabbro.  Contains  augite,  plagioclaae,  biotite,  magnetite,  and 
apatite. 

G.  Magnetite-pyroxenite.  V,  S,  S,  2,  t.  Contains  augite,  olivine  partly  altered 
to  serpentine,  and  magnetite. 
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3.51 

2.69 

.22 
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.05 
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Trace. 

Trace. 


100.40 
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1.  IDAHO  sPBnros. 

Rocks  described  by  S.  H.  BaU  in  P.  P.  63. 

A.  Alkali  syenite  porph)rry,  south  side  of  Clear  Creek  near  Soda  Creek.  Ijaur- 
vikose.  Contains  anorthoclase,  orthoclase,  a^girine-augite,  garnet,  titanite,  biotite, 
apatite,  magnetite,  and  often  zircon.    Analysis  by  G.  Steiger,  record  No.  2258. 

B.  Bostonite  porphyry.  Red  Lyon  lode.  Liparose.  Contains  plagioclase,  anortho- 
clase, orthoclase,  quartz,  magnetite,  apatite,  and  zircon. 

C.  Biotite  latite,  Chicago  Creek.  Contains  orthoclase,  biotite,  plagioclase,  horn- 
blende, magnetite,  apatite,  and  zircon. 

Analyses  B,  C,  by  W.  T.  Schaller,  record  No.  2263. 
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Trace. 
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7. 

Rocks  described  by  F.  L.  Raneome  in  P.  P.  75. 

A.  Quartz  monzonite  porphyry,  Brewery  HilL  Amiatose  near  toscanoK.  Con- 
tains plagioclase,  orthoclase,  quartz,  biotite,  magnetite,  pyrite,  apatite,  titanite, 
zircon,  and  allanite,  with  very  little  calcite  and  chlorite.    P.  R.  C.  1817. 

B.  Quartz  monzonite  porphyry,  Browns  Gulch.  Toscanose.  Contains  ortho- 
dase,  plagioclase,  quartz,  biotite,  apatite,  rarely  allanite,  and  secondary  epidote, 
calcite,  chlorite,  and  pyrite.    P.  R.  C.  1818. 

C.  Quartz  monzonite  porphyry.  Mount  Guyot.  Amiatose  near  yellowstonose. 
Contains  labradorite,  orthoclase,  quartz,  biotite,  hornblende,  titanite,  and  magnetite. 
P.  R.  C.  1823. 

D.  Altered  quartz  monzonite  porphyry,  Jessie  mine.  Contains  quartz,  seridte, 
and  sulphides.    Sp.  gr.  2.70.    P.  R.  C.  1822. 

Analyses  A  to  D  by  R.  C.  Wells,  record  Nos.  2426,  2466. 
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69.61 
15.12 

.37 
Trace. 

.05 
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4.54 

.27 
2.01 

.36 

.02 
None. 

.04 


Trace. 
.14 

None. 

None. 

.17 

.06 

.08 

6.92 


loais 


E.  Diorite  porphyry,  Wellington  mine.  Akerose,  Contains  hornblende,  plagio- 
dase,  augite  or  diopaide,  hypersthene,  biotite,  magnetite,  apatite,  and  zircon.  P. 
R.  C.  1816. 

F.  Diorite  porphyry,  Wellington  mine.  Akerose.  Contains  hornblende,  biotite, 
magnetite,  diopaide,  orthoclase,  quartz,  magnetite,  and  apatite.    P.  R.  C.  1821. 

G.  Altered  diorite  porphyry,  Wellington  mine,  10  feet  from  vein.    P.  R.  C.  1820. 
H.  Altered  diorite  porphyry,  Wellington  mine,  close  to  vein.    P.  R.  C.  1819. 

Contains  carbonates  (siderite  or  dolomite),  sulphides,  apatite,  sericite,  and  quartz. 
Analyses  E  to  H  by  W.  T.  Schaller,  record  No.  2438. 
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None. 

1.00 

Zna. 

.07 

.53 

100.44 

100.55 

ioao6 

100.13 

•  Doubtful,  because  of  sulphides. 


t.  TXnOLX  DX8TKZ0T. 


Rocks  described  by  Cross  in  14th  Ann.,  p.  165.  Analyses  made  in  the  Denver 
laboratory— A  and  C  by  W.  F.  Hillebrand,  B  by  L.  G.  Eakins. 

A.  Quartz-homblende-mica  porphyrite,  Gold  Hill.  Yelhwstonoae.  Contains  pla- 
giodase,  hornblende,  biotite,  and  quartz,  ill  a  ground  mass  of  quartz,  orthoclaec,  and 
a  little  plagioclase.    P.  B.  C.  510. 

B.  Quartz  jKnphyzite,  Sugar  Loaf.  Tofcanose,  Contains  plagioclase,  biotite,  and 
quartz,  in  a  gnmndmaas  of  quartz  and  orthoclase.    P.  R.  C.  509. 

G.  Quartz  p<»phyrite,  Chicago  Mountain.  Lassenose.  Contains  plagioclase,  ortho- 
clase, biotite,  and  quartz.    P.  R.  C.  508. 
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3.77 

3.09 

3.55 

1.19 

\    2.10 

Undet. 
.27 
.14 
.08 


None. 
.28 
.21 

None. 


None. 


Trace. 
.27 


100.08  ,  10ai6 


68L30 
16.24 
1.60 
1.63 
1.06 
2.70 
3.90 
3.52 

.71 

Undet. 
.13 
.12 
.04 

Trace. 

Trace. 
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The  following  rocks  were  also  analyzed  in  the  Denver  laboratory.  Petrographic 
data  furnished  by  Whitman  Cross. 

A.  Granite  porphyry,  McNulty  Gulch.  Toacanose,  Contains  phenocrysts  of  ortho- 
clase,  oligoclaee,  andesine,  quartz,  biotite,  and  altered  hornblende,  in  a  groundmass 
of  quartz,  orthoclase,  and  magnetite.  Accessory  sphene,  allanite,  apatite,  and  zircon, 
and  a  little  secondary  chlmte  are  also  present.  Analysis  by  W.  F.  Hillebrand. 
P.  R.  C.  586. 

B.  Granite  porphyry,  Jefferson  Tunnel.  Togcanose,  Contains  orthoclase,  oligo- 
clase,  quartz,  and  biotite,  in  a  groundmass  of  mainly  quartz  and  orthoclase;  also 
accessory  magnetite,  apatite,  zircon,  and  allanite.  Chlorite  appeara  as  a  decomposition 
product  of  biotite,  and  calcite  and  magnetite  are  present  in  small  amounts.  Analyses 
by  Hillebrand. 

C.  Same  as  B.    Toaeanose,    Analysis  by  L.  G.  Eakins.    P.  R.  C.  583. 

D.  Dion te  porphyry.  Copper  Mountain.  Yellowstonoae.  Contains  oligoclase,  horn- 
blende, and  biotite,  in  a  groundmass  of  quartz,  orthoclase,  plagioclase,  and  magnetite; 
also  accessory  zircon,  sphene,  and  apatite,  and  a  little  secondary  chlorite  and  epidote. 
Analysis  by  Eakins.    P.  R.  C.  585. 

E.  Diorite  porphyry,  McNulty  type.  Laasenose.  Contains  oligoclase,  andesine, 
hornblende,  biotite,  and  magnetite,  in  a  groundmass  of  orthoclase,  plagioclase,  quartz, 
magnetite,  apatite,  allanite,  and  sphene;  also  secondary  chlorite,  epidote,  and  calcite. 
Analysis  by  Eakins.    P.  R.  C.  584. 
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100.26 
2.672,  21* 

100.15 
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100.40 

100.32 
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I.  LBADVILLE  RSGIOV. 

Rocks  A  to  G  described  by  Cross  in  Mon.  XII,  Appendix  A.  Analyses  made  in 
the  Denver  laboratory. 

A.  Mount  Zion  porphyry.  Prospect  Mountain.  Toscanose.  Contains  orthoclase, 
plagioclase,  quartz,  biotite,  apatite,  magnetite,  and  zircon.  Analysis  by  L.  G.  E^akins. 
P.  R.  C.  504. 

B.  White  or  Leadville  porphyry.  Riesenose.  Contains  orthoclase,  plagioclaee, 
quartz,  muscovite,  magnetite,  apatite,  and  zircon,  with  crystab  Which  appear  to  be 
rutile  and  anatase.    Sp.  gr.,  2.680, 16**.    Analysis  by  W.  F.  Hillebrand.    P.  R.  C.  587. 

C.  Porphyry,  summit  of  Mount  Lincoln.  Lassenose.  Contains  quartz,  orthoclase, 
plagioclase,  biotite,  apatite,  sphene,  magnetite,  zircon,  and  allanite.  The  sample 
analyzed  showed  some  muscovite,  chlorite,  and  calcite.  Sp.  gr.,  2.670, 16®.  Analysis 
by  W.  F.  Hillebrand.    P.  R.  C.  505. 
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D.  Gray  porphyry,  Jfohiuon  Gulch,  near  Leadville.  YellowsUmose.  Slightly 
altered.  Contains  orthoclaee,  plagioclaae,  blotite,  and  quartz,  with  decompoHition 
pfoducte  probably  derived  from  original  hornblende.  Sp.  gr.,  2.736,  IG''.  Analysis 
by  Hillebrand. 

E.  Pink  orthoclaae  crystals  from  D.    Analysis  by  Hillebrand. 

F.  Homblendic  porphyrite,  lower  Buckskin  Gulch.  Aruiose.  Contains  plagi- 
oclase,  orthoclase,  quartz,  hornblende,  biotite,  magnetite,  apatite,  and  zircon,  with  a 
little  secondary  calcite  and  chlorite.  Sp.  gr.,  2.768,  16''.  Analysis  by  Hillebrand. 
P.  R.  C.  89  and  506. 

G.  Biotite  porphyrite,  dike  in  gneiss  in  the  ^orth  Mosquito  amphitheater. 
Timalose.  Composition  like  F.  but  with  no  hornblende,  much  biotite,  and  some 
pyrite.    Sp.  gr.,  2.740, 16^    Analysis  by  Hillebrand.    P.  R.  C.  507. 
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H.  RhyoUte  (nevadite),  from  Chalk  Mountain.  Liparose.  Mainly  quartz  and 
feldspar,  the  latter  being  sanidine  and  plagioclaae.  A  little  biotite,  magnetite,  apatite, 
and  drcon  are  present.    Analysis  by  Hillebrand.    P.  R.  C.  64,  512,  and  1289. 

I.  Sanidine  from  H.    Analysis  by  Hillebrand.    P.  R.  C.  64. 
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The  followiDg  rock  and  its  separations  are  described  by  Cross  in  Bull.  1.  Analyses 
by  W.  F.  Hillebrand  in  the  Denver  laboratory. 

J.  Hypezsthene  andesite,  Buffalo  Peaks.  Andote,  Contains  hyx>ersthenQ,  augite, 
plagioclase,  apatite,  and  magnetite.    Sp.  gr.  2.742,  16''.    P.  R.  C.  86  and  588. 

K,  L,  M.  Hyx>ersthene  separated  from  the  rock. 

Sp.  gr.,  of  M,  3.307,  23^.  In  K  and  L  alkalies  were  not  tested  for.  In  L  and  M  all 
the  iron  is  given  as  FeO. 
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The  following  rocks  were  received  from  J.  D.  Irving.    No  description  furnished. 
N.  Volcanic  breccia,  South  Evans  Gulch. 
O.  Gray  porphyry.    Omeose, 
P.  Pyritic  white  porphyry. 
Q.  Serpentine-magnetite  rock. 

Analyses  N  and  O  by  Chase  Palmer,  record  No.  2673.    P  and  Q  by  R.  C.  Wells,  No, 
2677. 
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U.  SLK  MOUVTAZVl. 

Aulym  nude  by  L.  G.  EakinB  in  the  D«Qver  laboratory.  Petrographic  data 
npplied  by  Whitman  CrotB. 

A.  Rhydite,  East  Mountain,  Crested  Butte  distiict.  AUbat^oie.  Phenocrysts  of 
orthoclase,  oligodase,  qnaiti,  and  biotite,  in  a  microepherulitic  and  cryptocryBtalline 
groundmafli.    P.  R.  C.  514. 

B.  Rhyolite,  Round  Mountain,  Crested  Butte  district.  Toieanou.  Small  pheno- 
crysts  of  quarts,  smidine,  biotite,  and  oligoclase,  in  a  groundmaas  of  quartz  and 
orthoclase.    P.  R.  C.513. 

0.  Diorite,  Brush  Creek,  Gunnison  County.  Tonahu.  Contains  several  varieties 
of  plagioclase,  with  orthoclase,  quartz,  hornblende,  biotite.  augite,  sphene,  apatite, 
and  magnetite.     P.  R.  C.  93. 


AliOi.. 

Feo... 

MgO.. 
CM)... 
NiiO.. 
K,0... 
BaO. 


sar: 


Spufr. 


74.84 

14.05 

.17 

.31 

Trmce. 

1.57 

3.66 

3.14 

2.33 


100.07 
2.38,17* 


B 


71.56 

14.01 

1.47 

1.04 

.08 

1.06 

3.78 

4.04 

.44 

Trace. 


ioa2o 

2.50,18* 


C 


62.71 

17.06 

3.70 

2.74 

1.78 

6.51 

3.M 

2.06 

.24 

None. 

Trace. 


iaa33 

2.701,30* 


IL  WS8T  SLK  MOUVTAXVS. 

Rocks  described  by  Cross  in  14th  Ann.,  p.  165. 

A.  Hornblende-mica  porphyrite,  Cli£f  Creek.  Adamelloie.  Con  tains  plagioclase, 
hornblende,  and  biotite,  in  a  groundmass  of  quartz,  feldspar,  and  mica.  Analysis 
by  W.  F.  Hillebruid,  record  No.  1429. 

B.  Porphyrite,  Storm  Ridge.  Yellowstonose.  Contains  plagioclase,  biotite,  hyper- 
sthene,  hornblende,  and  augite,  in  a  groundmass  of  quartz  and  orthoclase.  Analytiis 
by  L.  G.  Eakins,  record  No.  1238.    P.  R.  C.  517. 

C.  Porphyrite-diorite,  Mount  Maicellina.  Yellowstonoie.  ('on tains  plagioclase, 
hornblende,  and  a  little  biotite,  in  a  groundmass  of  quartz  and  orthoclase.  AnalyaiB 
by  T.  M.  Chatard,  record  No.  1238.    P.  R.  C.  516. 

D.  Quartz  porphyrite.  Mount  Carbon.  Amiaiou.  Contains  plagioclase,  ortho- 
clase, biotite,  hornblende,  augite,  and  quartz.  Analysis  by  Chatard,  record  No.  1238. 
P.  R.  C.  618. 

£.  Quartz  porphyrite.  Crested  Butte.  Lassenose.  Contains  plagioclase,  orthoolaso, 
hornblende,  biotite,  quartz,  and  a  little  augite.  Analysb  made  by  Eakins  in  the 
Denver  laboratory.    P.  R.  C.  515. 


A 

B 

C 

D 

E 

BiO. 

63.05 

1&58 

2.02 

2.11 

1.70 

4.15 

3.77 

3.66 

.55 

1.38 

.60 

.27 

.12 

.07 

.13 

Trace. 

61.42 
17.60 
4.24 
1.74 
1.81 
&20 
3.14 
3.10 

}      '^ 
.37 
.14 
.10 

62.85 

16.21 

3.08 

1.46 

1.47 

4.72 

3.40 

3.10 

r      .20 

\    2.03 

.41 

.48 

.15 

65.36 

1&48 

3.00 

1.21 

1.53 

4.14 

3.58 

3.41 

.82 

.70 

.52 

.25 

.10 

6&71 

AUOi.  

18.30 

FetOi 

1.10 

fSSr :::::::.: 

1.53 

MfO 

.08 

Sb    ::::::.. 

2.17 

NaaO             

5.00 
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3.05 

JBaO-              

}      1.30 
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TlOi.                  

Undet 

PtOk              

ifiS ::: 

.02 
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.00 
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ioao6 
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1S.0SXXDX. 

Rocks  received  from  W.  H.  EmmonB,  but  no  deecription  furnished. 

A.  Alboroto  rhyolite,  Solomon  mine.    Lehachose. 

B.  The  same,  largely  altered  to  chlorite. 

C.  Alboroto  rhyolite.    Omeoie, 

D.  Lower  rhyolite,  Bachelor  mine.    Magdehwrgo9e. 

£.  ''Gouge/'  from  vein  in  Last  Chance  mine.    Analysis  by  R.  C.  Wells,  No.  2679. 
Analyses  A  to  D  by  W.  C.  Wheeler,  record  No.  2816. 


A 

B 

C 

D 

E 

BlOt 

73.53 

12.87 

.88 

.64 

.56 

.07 

.63 

&92 

.40 

.70 

.19 

.23 

Trace. 

.02 

55.25 

12.10 

1.28 

10.71 

9.30 

.34 

.28 

.39 

1.40 

6.70 

.15 

.11 

Trace. 

.11 

76.26 

11.30 

.52 

.34 

.02 

.23 

2.81 

6.77 

.30 

.14 

.15 

.19 

.01 

.26 

77.36 

11.37 

.31 

.36 

.14 

.30 

1.38 

7.28 

.55 

.26 

.16 

.06 

.03 

.33 

67.00 

AlflOt 

11.60 

FeiOi 

2.11 

FeO 

.25 

UxO 

Trace, 

^...:::::: 

.33 

Na^ 

.45 

KiO 

.81 

HiO—  

2.37 

HiO+  

5.52 

TlOt 

.00 

COi 

p-Oft 

.71 

s!^ :::::..:: 

80i *. 

3.23 

llnO 

.00 
.05 

1.43 
Trace. 

.05 
.40 

.03 
.05 

Trace. 

BaO 

PbO 

5.42 

09.78 

09.64 

99.93 

09.97 

100.04 

IS.  TrVOOKPAHOXS  QTTADRAirOLX. 

Rocks  collected  .by  E.  S.  liarsen.  Analyses  by  G.  Steiger,  record  Nos.  2618,  2797, 
2824. 

A.  Latite,  Cannibal  Plateau.  Andote-akeroie,  Carries  phenocrysts  of  olivine,  with 
a  few  of  quartz  and  augite,  in  a  groundmass  of  andesine,  alkali  feldspar,  augite,  titan- 
iferous  magnetite,  and  apatite. 

B.  Latite,  Cannibal  Plateau.  Aherose.  Carries  phenocrysts  of  plagioclase  and 
augite,  in  a  groundmass  of  alkali  feldspar,  iron  ore,  p3nroxene,  and  apatite. 

C.  Cancrinite  syenite,  between  Deldorado  and  Beaver  Creeks.  Lawrvikose. 
Laigely  microperthite,  with  noteworthy  cancrinite,  and  accessory  biotite,  segirite, 
apatite,  titanite,  and  iron  ore. 

D.  Nepheline  gabbro,  dike  on  upper  Deldorado  Creek.  Heuose.  Contains  by- 
townite,  augite,  nepheline  and  olivine,  with  a  little  apatite,  iron  ore,  and  secondary 
zeolites. 


SiOt... 
AlsOa. 
FeiOi. 
FeO... 
MgO.. 
CaO... 
NaiO.. 
KjO... 
HsO-. 
H|0+. 
TiOf.. 
ZrO,.. 
COf... 
PiOft.. 

8 

80>... 

F 

MnO.. 
BaO.. 
8rO... 
CrsOj.. 


54.72 

16.60 

3.81 

4.11 

2.88 

6.31 

4.04 

3.40 

.68 

.49 

1.52 

None. 

None. 

.77 

None. 

None. 


.09 
.12 
.05 
.01 

09.69 


B 


56.83 

16.90 

6.85 

.13 

2.67 

4.92 

4.58 

4.00 

.38 

.40 

1.41 

None. 

None. 

.50 

None. 

None. 


.11 

.13 

.06 

Trace. 

99.86 


56.74 

19.33 

3.37 

L65 

.27 

L98 

8.05 

5.88 

.32 

1.13 

.40 

.03 

1.50 

.03 

.05 

.13 


.07 
.16 
.13 


loan 
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47.94 

32.56 

2.02 

4.77 

2.06 

13.06 

4.03 

.84 

.24 

1.30 

1.13 

.03 

.16 

.35 

.03 


.14 
.11 
.39 
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E.  Pyraxeoite,  east  of  Cebolhi  Creek  and  Cebolla  Hot  Springs.     V.  t,  1.  S,  t  (S), 
CtMj  diopside,  with  some  apatite,  magnetite,  perofskite,  and  biotite. 

F.  Melilite  nick,  Beaver  Creek.    IV.  t.  4  (S).  1.  4-  t-    Largely  giant  crystals  of 
nelilite,  inclosing  diopside,  magnetite,  perofskite,  apatite,  biotite,  and  a  little  calcite. 

G.  Ijolite,  North  Beaver  Creek.    CavoBt,    Contains  about  eqiial  amounts  of  ne|^e- 
line  and  diopside,  with  some  apatite,  magnetite,  perofskite,  and  phlogopite. 

H.  Perofakite-magnetite  rock.     V.  t.  4-  4'  t.    Contains  about  equal  amounts  of 
pefoiflldte,  magnetite,  and  biotite,  with  less  apatite,  and  perhaps  a  little  ilmenite. 


SfO,... 
A]|0». 
FeiO>. 
FeO... 
MfO.. 
CsO... 

Hf)+. 
TfO... 
ZrOi.. 
OOt... 
PiO».. 

8 

80b... 
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im.\ 


ifnO. 
B«0. 
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E 
40.25 

F 

0 

38.57 

38.89 

2.74 

5.79 

12.60 

10.83 

5.41 

7.46 

7.88 

3.33 

2.96 

12.04 

8.44 

5.01 

20.21 

30.72 

18.65 

.42 

2.34 

4.90 

None. 

.42 

2.19 

.46 

.34 

.36 

.4« 

.62 

.70 

4.76 

1.71 

2.45 

None. 

.02 

.02 

.07 

1.28 

.66 

.45 

.83 

1.78 

.02 

.03 

.60 
.25 

Trace? 

None. 

None. 

None. 

.04 

None. 

.16 

.16 

.16 

.03 

.28 

None. 

Trace? 

.35 

None. 

100.32 

100.64 

99.73 

H 


8.43 

.74 

19.16 

13.68 

5.06 

19.98 

.35 

.50 

.35 

.65 

24.74 

.01 

None. 

5.58 

.01 

None. 

None. 

.19 

.20 

.05 

.26 

.05 

.12 

100.23 


14.  LAXZ  OITT  QTTADHAirOLX. 

Bocks  collected  by  Whitman  Cross. 

A.  Pyroxene-homblende  andesite.  Falls  Cr«ek.  Amiaiose.  (yonsi-sts  thiefly  of 
plagioclase,  augite,  hypersthene,  and  hornblende,  with  little  magnetite,  and  apatite, 
and  an  abundant  glass  base.    Analysis  by  G.  Steiger,  record  No.  2244. 

B.  Decomposed  andesite,  Slumgullion  mud  flow.  Analysis  by  W.  T.  Schaller, 
record  No.  2368. 

C.  Quartz  latite,  Nellie  Creek.  Roadside,  a  little  below  main  forks  of  creek. 
Analysis  by  R.  C.  Wells,  record  No.  2469.  Toscanose.  Carries  phenocryflts  of  plagio- 
clase, biotite,  augite,  and  seipentinized  hypersthene,  with  accessory  iron  ore  and 
apatite  and  secondary  calcite,  in  a  groundmass  of  intergrown  quartz  and  orthoclase. 
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FeiOi. 

FeO... 

MgO.. 

CaO... 
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1.74 
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3.17 

3.75 
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1.18 

1.42 

.44 

.54 

1.30 

8.32 

9.80 
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5.07 
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IS.  OURAT  QTTADRAirOLZ. 

Rocks  described  by  Ernest  Howe  in  J'olio  153.  Analyses  by  G.  Steiger,  record 
No.  2200. 

A.  Quartz-biotite  latite,  near  head  of  Middle  Fork  of  Cimarron  Creek.  Harzo^e, 
Contains  plagioclase,  a  little  orthoclase,  biotite,  augite,  accessory  magnetite,  and  very 
little  doubtful  quartz. 

B.  Quartz-biotite  latite,  north  end  of  Cow  Creek  instrusive  body,  between  Wild- 
horse  Creek  and  the  West  Fork  of  Cow  Creek.  ToKonote.  Contains  plagioclase, 
very  little  orthoclase,  quartz,  biotite,  and  magnetite. 

C.  Quartz-p3nroxene  latite,  west  side  of  ridge  between  the  Middle  and  East  Cim- 
arron creeks.  Tonalou.  Contains  andesine,  hornblende,  pyroxene,  biotite,  and 
magnetite. 

D.  Quartz  monzonite  porphyry.  Porphyry  Basin,  Middle  Cimarron  Creek.  Lasie- 
no9e.    Contains  plagioclase,  orthoclase,  biotite,  hornblende,  and  magnetite. 


8iOs.. 

Al,o,. 

FeO.. 

HgO. 

GaO... 

NaiO. 

KsO.. 

HsO- 

HfO+ 
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ZrOi.. 
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1&.88 
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4.07 
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1.03 

4.34 

2.43 

5.23 

3.00 

4.24 

8.55 

3.56 

4.07 

3.22 

1.00 
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2.04 
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.73 

None. 

Trace. 

Trace. 
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.48 

.27 

.31 

.18 

.31 

None. 

(T) 

None. 
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.13 

.06 

.13 

.10 

.02 

.04 

.03 

100.39 

100.65 

100.22 
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61.36 

16.36 

3.50 

1.45 

1.75 

3.50 

4.04 

8.64 

1.3i 

1.56 

.51 

Trace. 

.64 

.36 

None. 

.07 

.12 

.12 


loaso 


8  and  SOs  absent. 


It.  SILVZKTOV  QirADRAVOLX. 


Rocks  A,  B,  C,  D  described  by  Whitman  Cross  in  Folio  120.  Analyses  by  W.  F. 
HiUebrand,  record  Nos.  2024,  2042,  2045. 

A.  Quartz  latite,  ridge  north  of  Pole  Creek.  Amiatose  near  yellowsUynoK.  Contains 
phenocrysts  of  andesine,  hornblende,  and  a  little  biotite,  in  a  predominant  groundmass 
of  orthoclase,  plagioclase,  quartz,  and  a  little  augite,  biotite,  and  magnetite.  P.  R.  C. 
1353. 

B.  Quartz  latite,  bench  south  of  Greenhalgh  Mountain.  Toicanoae.  Contains 
phenocrysts  of  oligoclase-andesine  and  biotite  in  a  groundmass  of  orthoclase,  quartz, 
and  rare  accessories.    P.  R.  C.  1354. 

C.  Pyroxene  andesite,  ridge  west  from  Edith  Mountain.  Tonahte.  Contains 
phenocrysts  of  labradorite,  augite,  hypersthene,  biotite,  and  magnetite,  in  a  ground- 
mass  which  is  laigely  glass,  with  feldspar  microlites  and  ferritic  particles.  P.  R.  C. 
1355. 

D.  Pyroxene  andesite,  Dolly  Varden  mine,  Henson  Creek.  Harzoae.  Contains 
phenocrysts  of  labradorite,  hypersthene,  augite,  and  magnetite,  in  a  groundmass  of 
plagioclase,  orthoclase,  quartz,  augite,  magnetite,  etc.    P.  R.  C.  1356. 

E.  Quartz  monzonite,  Sultan  Mountain,  near  Silverton.  Amiatoae,  Contains 
plagioclase,  orthoclase,  quartz,  augite,  biotite,  magnetite,  and  apatite.  Some  chlorite 
and  epidote  as  alteration  products.  Analysis  by  L.  6.  Eakins  in  the  Denver  laboia- 
tory.    Sp.  gr.,  2.751,  14°.    Described  by  Cross  in  21st  Ann.,  pt.  2.    P.  R.  C.  204. 
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B 

C 

D 

E 
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no 
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MfO 
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HiO- 
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TiOi. 

ttOt. 

PiOk. 
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Trace. 

.16 
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.21 

BaO 

LkO 
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None. 

fot::::::*:::::::::::::::::::::::::::::::::::::::::::::::::: 

100.24 

100.08 

99.97 

99.88 

99.92 

Rocks  F  to  J  described  by  F.  L.  Ranwme  in  Bull.  182. 

F.  Altered  andesitic  breccia,  Wbite  Cloud  mine.    Contains  quartz,  kaolin,  pyrite, 
intile,  and  scmie  undetermiiiable  minerals.    Analysis  by  Geoige  Steiger,  record  No. 


G.  Ladte,  country  rock,  Polar  Star  mine,  Engineer  Mountain  SR.  S  of  vaalaae. 
Oontftrnff  labiadorite,  orthoclaae  (?),  quartz,  diopside,  chlorite,  oalcite,  serpentine, 
kaolin,  magnetite,  hematite,  apatite,  rutile,  and  leucoxene.  Mainly  feldspar  and 
quarts. 

H.  Altered  latite,  nme  locality  as  P,  wall  rock  of  vein.  Contains  mainly  quartz 
and  kaolin,  with  dmspcte,  pyrite,  aericite,  rutile,  and  apatite. 

I.  Monzcmitic  porphyry,  near  Yankee  Girl  mine.  Adamdlose.  Contains  albite, 
quartz,  orthoclaae,  chlorite,  calcite,  sericite,  iron  ores,  pyrito,  and  apatite. 

J.  Altered  monzonitic  pcnphyry,  near  National  Belle  mine.  Contains  quartz, 
kaolin,  pyrite,  diaq;x)re,  sericite,  apatite,  and  rutile. 

Anaylsea  F  to  I  by  H.  N.  Stokes,  record  No.  1888. 
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17.  TSIXX7KZDX  QirADRAVOLX. 


Rocks  collected  by  Whitman  Cross.    All  except  A  described  in  Folio  57. 

A.  Lamprophyre,  allied  to  camptonite.  Black  Face.  Ando$e.  Consists  of  a  fine 
felt  of  plagioclase,  augite,  and  brown  hornblende  microlites,  with  flakes  of  biotite,  and 
A  cryptociTatalline  part,  which  is  probably  in  laige  degree  orthoclase.    Some  magne- 
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tite  and  apatite.    AnalyBU  by  Hillebrand,  record  No.  1719.    Sp.  gr.,  2.783,  22**.    P. 
R.  C.  1282. 

B.  Quartz  monzonite,  northeast  of  San  Miguel  Peak.  Toaeanose.  Contains  ortho- 
clase  and  plagioclase  in  about  equal  amounts,  with  abundant  quartz  and  much  less 
augite,  hornblende,  biotite,  magnetite,  and  apatite.  Analysis  by  H.  N .  Stokes,  record 
No.  1764.    Sp.  gr.,  2.720, 34**.    Described  by  Cross  in  2l8t  Ann.,  pt.  2.    P.  R.  C.  1279. 

C.  Diorite  monzonite,  Ophir  Needles.  Tonaloae,  Contains  abundant  labradorite, 
with  augite,  hypersthene,  biotite,  orthoclase,  magnetite,  apatite,  and  a  very  little 
quartz.    Analysis  by  Stokes,  record  No.  1764.    Sp.  gr.,  2.860,  33^. 

D.  Gabbro  porphyry,  pass  south  of  Mount  SnefiFels.  Ando8e.  Contains  numerous 
phenocrysts  of  labradorite  or  bytownite,  in  a  groundmass  of  plagioclase,  orthoclase  (?), 
augite,  hypersthene,  biotite,  magnetite,  and  apatite.  Analysis  by  Stokes,  record  No. 
1764.    Sp.  gr.,  2.949,  26.5^    P.  R.  C.  1280. 

£.  Vitrophyre,  ridge  east  of  Windy  Gap.  Yellowstonoge-kuaenoae.  P.  R.  C.  128] . 
Analysis  by  H.  N.  Stokes. 

F.  Gabbro,  Stony  Mountain,  Ouray  County.  HeMose.  Analyzed  by  Eakins  in  the 
Denver  laboratory.    Sp.  gr.,  2.891,  13.5*^.    P.  R.  C.  199. 
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18.  SAN  CRISTOBAL  QUADRANOLB. 

Rocks  collected  by  Whitman  Cross,  who  Hupplies  the  petrographic  data. 

A.  Granite  porphyry,  Alpine  Gulch.  Liparose.  Contains  phenocrysts  of  quartz 
and  microperthite  in  a  groundmass  of  quartz  and  alkali  feldspar.  A  very  little  biotite, 
apatite,  and  iron  ore  are  present,  with  secondary  calcite,  chlorite,  and  sericite. 

Analysis  by  R.  C.  Wells,  record  No.  2469. 

B.  Cooper  rhyolite.  Lake  fork,  opposite  foot  of  trail  up  Campbell  Gulch.  Magde- 
burgose.  Carries  phenocrysts  of  quartz  and  microperthite  in  a  groundmass  of  quartz 
and  alkali  feldspar.  A  little  biotite  and  iron  ore  with  some  secondary  calcite  and 
sericite  are  also  present. 

C.  Hinsdale  rhyolite,  valley  of  Big  Spring  Creek.  Liparo8e.  Carries  phenocrysts 
of  quartz  and  orthoclase  in  a  groundmass  of  the  same  minerals.  Also  a  little  biotito 
and  iron  ore,  with  noteworthy  tridymite. 

D.  Alboroto  rhyolite,  ridge  west  of  north  of  mouth  of  Lost  Trail  Creek.  Toscanose, 
Contains  phenocrysts  of  orthoclase,  plagioclase,  and  biotite,  in  a  groundmass  of  quartz 
and  orthoclase.  Also  some  apatite,  titanite,  zircon,  iron  ore,  etc.  Analynes  B,  C,  D, 
by  Wells,  No.  2836. 

£.  Hinsdale  trachydolerite,  1  mile  southeast  of  turn  in  Lost  Trail  Creek.  Sho- 
shonose.  Contains  phenocrysts  of  labradorite,  olivine,  and  augite  in  a  mat  of  andesine, 
labradorite,  augite,  iron  ore,  and  alkali  feldspar.    Analysis  by  Chase  Palmer,  No.  2837. 
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F.  Quartz  latite,  north  of  head  of  Cascade  Gulch.  Monzonose.  ContaiiiB  pheno- 
erysta  of  and^sine-labradorite,  augite,  and  biotite  in  a  groundmafls  of  quartz,  alkali 
feldspar,  etc. 

G.  Diorite,  South  Fork  of  West  Lost  Trail  Creek.  Andose.  Contains  labradorite, 
hypersthene,  augite,  orthoclase,  quartz,  biotite,  iron  ore,  and  apatite,  with  a  little 
secondary  calcite.    Analyses  F,  G  by  Palmer,  No.  2837. 

H.  Quartz  latite,  basin  of  Main  Fork  of  Mineral  Creek.  Adamellose.  Contains 
plagioclase,  orthoclase,  quartz,  hornblende,  augite,  biotite,  and  titanite  in  a  ground- 
mass  of  quartz  and  alkali  feldspar. 

I.  Piedra  quartz  latite,  east  slope  of  Trout  Creek.  Amiatose.  Contains  andesine- 
labradorite,  augite,  biotite,  and  hornblende  in  a  groundmass  of  quartz  and  alkali 
feldspar. 

J.  Huerto  pyroxene  andesite,  ridge  west  of  east  fork  of  Woodfem  Creek.  Tonalose. 
Contains  labradorite,  hypersthene,  and  augite  in  a  groundmass  of  feldspar,  pyroxene, 
iron  ore,  and  probably  glass.    A  little  olivine  is  present. 

Analyses  H,  I,  J  by  G.  Steiger,  record  No.  2842. 
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K.  Huerto  basalt,  south  of  Huerto  Peak.  Shoshonose.  Contains  prominent  crystals 
of  labradorite,  much  olivine  partly  altered  to  iddingsite,  and  some  pyroxene,  in  a 
crystalline  aggregate  of  feldspar,  pyroxene,  iron  ore,  etc. 

L.  Alboroto  quarts-latite,  canyon  of  Texas  Creek.  Rieanote.  Contains  pheno- 
crystsof  andesine-labradorite,  quartz,  orthoclase,  hornblende,  augite,  biotite,  and 
i^hene  in  a  groundmass  of  quarts  and  alkali  feldspar.  Apatite,  zircon,  and  iron  ores 
are  present. 

M.  Diorite,  east  of  summit  of  Red  Mountain.  Tonalou,  Contains,  in  ardat  of 
abundance,  andesine,  augite,  biotite,  hypersthene,  quartz,  orthoclase,  apatite,  and 
iron  ore. 

N.  Diorite  porphyry,  east  side  of  Trout  Creek.  He$»o$e.  Contains  crystals  of  lab- 
radorite  in  a  groundmass  of  labradorite,  augite,  hypersthene,  biotite,  quartz,  and 
orthoclase. 

Analyses  K  to  N  by  W.  T.  Schaller,  record  No.  2864. 
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19.  LA  PLATA  MOUVTAZVB. 

Rocks  described  by  Whitman  Cross  in  Folio  60. 

A.  Monzonitic  facies  of  diorite  mass.  Alerose.  Contains  augite,  hornblende, 
plagioclase,  and  orthoclase  in  large  amount,  with  biotite,  quartz,  sphene,  apatite,  and 
magnetite  as  subordinate  constituents.  Also  secondary  chlorite,  muscovite,  and 
calcite.  Analysis  by  W.  F.  Hillebrand,  record  No.  1640.  Sp.  gr.,  2.79,  21*^.  De- 
scribed by  Cross  in  2l8t  Ann.,  pt.  2.    P.  R.  C.  1284. 

B.  Diorite  porphyry,  Deadwood  Gulch.  Alerose.  Contains  phenocrysts  of  horn- 
blende, plagioclase,  occasional  quartz,  sphene,  apatite,  and  magnetite  in  a  groundmass 
of  orthoclase,  plagioclase,  and  quartz.  Also  secondary  epidote,  chlorite,  and  calcite. 
Analysis  by  Hillebrand,  record  No.  1636.  Sp.  gr.,  2.677,  24°.  A  trace  of  sulphur 
is  present.    Described  by  Cross  in  21st  Ann.,  pt.  2.    P.  R.  C.  1283. 

C.  Augite  syenite,  between  Tirbirdo  and  Schurman  gulches.  Momono8e.  Con- 
tains much  alkali  feldspar,  some  oUgoclase,  augite,  biotite,  and  hornblende,  with  a 
little  titanite,  magnetite,  and  apatite.  Analysis  by  H.  N.  Stokes,  record  No.  1764. 
Sp.  gr.  2.704,  25°.    P.  R.  C.  1286. 

D.  Augitic  monzonit^,  Babcock  Peak.  Andase.  Contains  orthoclase  and  plagio- 
clase in  about  equal  amounts,  with  augite  and  hornblende,  and  a  little  quartz,  titanite, 
magnetite,  and  apatite.  Analysis  by  Stokes,  record  No.  1764.  Sp.  gr.,  2.767,  26^. 
Described  by  Cross  in  21st  Ann.,  pt.  2.    P.  R.  C.  1285. 
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E.  Poq)hyritic  lamprophyie,  allied  to  camptonite,  Snowstonn  Peak.  Kentallenose, 
CoDtiiiis  numerous  phenocryBts  of  green  hornblende,  augite,  and  plagioclasc,  in  a 
frrandnuMB  of  plagioclaae,  orthoclane,  augite,  magnetite,  and  apatite.  Some  bcc- 
ndsry  caldte.  Analyu  by  HlDebrand,  record  No.  1640.  Sp.  gr.,  2.906,  21*'.  P. 
R.  C.  1287. 

F.  Bmc  dike  rock,  Indian  Trail  Ridgei  La  Plata  quadrangle.  Camptonoie. 
CoatabiB  phenocrsrate  of  green  hornblende  and  colorlees  diopaide  in  a  subordinate 
gmmdman  of  plagioclaae,  orthoclane  (7),  augite,  magnetite,  and  apatite.  Much 
mevoduy  caldte  and  some  serpentine.  Analysis  by  W.  F.  Hillebrand,  record  No. 
1646.   8p.  gr.,  2.912,  1».6**.    P.  R.  C.  1288. 
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M.  mhosllavsottb  hocsb. 

A.  Diabase,  east  of  the  Sugar  Loaf,  Boulder  County.  Hessose.  Deecription  fur- 
nished by  Whitman  CrosB.  The  rock  contains  labradorite,  orthoc'laHe,  augite,  and 
magnetite,  with  small  amounts  of  hornblende,  biotite,  apatite,  and  secondary  chlo- 
rite.   Sp.  gr.,  3.027,  21**.    P.  R.  C.  166. 

B.  Pyroxene  separated  from  A.  Analyses  A,  B^  made  by  L.  G.  Eakins  in  the 
Denver  laboratory. 

C.  Granite,  Platte  Canyon.  AUuho»e.  Deecril>ed  by  £.  B.  MathewH  in  Bull.  150, 
p.  172.  Contains  microcline,  quartz,  biotite,  oligoclase,  and  fluorite.  Apatite,  zir- 
con, magnetite,  hematite,  limonite,  epidote,  and  rutile  (?)  are  BometimeB  present. 
Analysis  by  H.  N.  Stokes,  record  No.  1314. 

D.  Nepheline  tephrite,  Elkhead  Mountain,  Routt  County.  Undescribed.  Sp. 
gr.,  2.888, 12.2**. 

£.  Portion  of  N  soluble  in  hydrochloric  acid.  Recalculated  to  100  per  cent,  39.95 
per  cent  of  the  entire  rock.  Analyses  D,  £,  made  by  L.  G.  Eakins  in  the  Denver 
laboratory. 

F.  Olivine  basalt.  Pilot  Knob,  Routt  County.  Collected  by  H.  S.  Gale,  who  fur- 
nishes the  description.  Contains  plagioclase,  olivine,  augite,  magnetite,  apatite, 
and  possibly  other  accessory  minerals.  Analysis  by  W.  F.  llillebrand,  record  No. 
2235.    P.  R.C.  1870. 
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G.  Rhyolite,  east  bank  of  Arkansas  River,  Nathrop.  Liparose.  Described  by 
Cross  in  Pioc.  Colorado  Sci.  Soc.,  vol.  2,  p.  69.  Contains  quartz  and  sanidine  in  a 
groudmass  mainly  of  quartz  and  alkali  feldspar.  This  rock  carries  topaz  and  spes- 
sartite  in  its  lithophysae.  Analysis  made  by  L.  G.  Eakins  in  the  Denver  laboratory. 
Sp.  gr.,  2,602,  29°.    P.  R.  C.  698. 

H.  Hornblende  porphyrite,  Hermano  Peak,  Sierra  El  Late.  Lasunou.  Described 
by  Cross  in  14th  Ann.,  p.  165.  Contains  plagioclase,  hornblende,  rare  quartz,  and  a 
little  biotite.    Analysis  by  W.  F.  Hillebrand,  record  No.  1429. 

I.  Hornblende  porphyrite,  Ute  Peak,  Sierra  El  Late.  TonaloM,  Described  by 
Cross  in  14th  Ann.,  p.  165.  Contains  plagioclase,  hornblende,  and  very  little  augite, 
in  a  groundmass  of  quartz,  orthoclase,  and  plagioclase.  Analysis  by  Hillebrand,  No. 
1429. 

J.  Porphyritic  augite  diorite.  Lone  Cone,  San  Miguel  Mountains.  Tanaloae.  De- 
scribed by  Cross  in  14th  Ann.,  p.  165.  Contains  plagioclase,  augite,  hornblende,  and 
biotite,  in  a  groundmass  of  quartz,  orthoclase,  and  plagioclase.  Inclusions  of  mag« 
netite  and  apatite  in  the  augite.    Analysis  by  Hillebrand,  No.  1429. 
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JL  Tinguaite  (?),  Two  Battel.  Lntrdakm,  Collected  by  G.  K.  Gilbert;  petro- 
gnphic  data  flupplied  by  Whitman  Cron.  ConsiBtfl  chiefly  of  pale-green  augite,  horn- 
Uade,  apatite,  magnetite,  and  occasional  cryatala  of  alkali  feldspar,  in  an  obecure, 
kigely  iflotroptc  gnmndmafls.    Sp.  gr.,  2.79,  25"*.    P.  R.  C.  1393. 

L.  Pyroxene  from  P.    Sp.  gr.,  3.43,  28"*. 

M.  Portion  of  P  soluble  in  1:40  nitric  acid. 

N.  Syenitic  lamprophyre  (?),  Two  Buttes.  Pnntenote.  CoUectcK!  by  Gilbert; 
dfltcribed  by  Cross  in  Jour.  Creol.,  vol.  14,  p.  165.  Chief  constituents,  diopside,  alkali 
leldspir,  considerable  biotite,  magnetite,  and  olivine.  The  ferromagnesian  minerals 
predominate.    Sp.  gr.,  2.88,  29''.    P.  R.  C.  1394. 

0.  Pyroxene  from  I.    Sp.  gr.,  3.45,  25®. 

P.  Portion  of  I  soluble  in  1 :  40  nitric  acid. 

Aulyns  F  to  K  by  W.  F.  Hillebrand,  record  No.  1604. 
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Rocks  Q  to  T  collected  by  Whitman  Cross,  who  supplies  the  petrographic  data. 

Q.  Rhyolitic  vitrophyre,  near  Del  Norte,  Rio  Grande  County.  To9canose,  Re- 
ported by  Cross  as  containing  phenocrysts  of  oligoclase,  quartz,  biotite,  and  augite  in 
a  dark,  fresh,  glassy  groundmass,  the  latter  being  predominant.  Analysis  made  by 
Eakins  in  the  Denver  Uboratory.    Sp.  gr.,  2.423,  14^.    P.  R.  C.  164. 

R.  Rhyolite,  Summit  district,  Rio  Grande  County.  ToKanose.  Large  pheno- 
crysts of  sanidine,  with  smaller  ones  of  oligoclase  and  biotite,  in  a  groundmass  of  ortho- 
clase,  quartz,  oligoclase,  biotite,  and  magnetite.  Analysis  by  E^tkins,  made  in  the 
Denver  laboratory.    Sp.  gr.,  2.489,  14®. 

S.  Qtiartz-trachyte,  Grayrock  Peak,  Engineer  Mountain  quadrangle.  Liparose. 
Described  by  Cross  in  Folio  171 .  Contains  alkali  feldspar,  plagioclase,  quartz,  biotite, 
hornblende,  augite,  magnetite,  apatite,  and  titanite.  Analysis  by  G.  Steiger,  record 
No.  2374.    P.  R.  C.  1763. 

T.  Quartz-mica  schist,  Vernal  Mesa,  three-fourths  mile  east  of  south  of  Nyswonger 
Spring,  Gunnison  Canyon.  Consists  of  quartz,  biotite,  muscovite,  and  feldspar,  with 
some  zircon  and  ore  particles.    Analysis  by  Steiger,  No.  2664. 
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UTAH. 
L  TBI  TZVTZO  DI8TEX0T. 

Described  by  Tower  and  Smith  in  19th  Ann.,  pt.  3,  pp.  609  et  seq.  Analyses  by 
Stokes,  record  No.  1746. 

A.  Gray,  porphyritic  ihyolite,  south  of  Pinyon  Creek.  ToBcanote.  Contains 
phenocrysts  of  sanidine,  quartz,  biotite,  plagioclase,  and  hornblende;  the  last  min- 
eral sparingly.  Also  tridymite,  magnetite,  apatite,  zircon,  and  a  small  amount  ci 
glassy  residue.    P.  R.  C.  1039. 

B.  Quartz  porphyry,  Swansea  mine.  Toicanoae,  Phenooysts  of  feldspar  and 
quartz,  the  orthodase  somewhat  altered.  Microscopic  biotite  occurs  sparingly.  Also 
contains  magnetite,  apatite,  zircon,  a  little  chlorite,  and  secondary  pyrite.  P.  R.  C. 
1040. 

C.  Andeeite,  Tintic  Mountain.  Harzote,  Phenocrysts  of  biotite  and  feldspar. 
Contains  plagioclase,  chiefly  labradorite,  augite,  biotite,  hypersthene,  magnetite,  and 
apatite,  in  a  dark-gray  glass.    P.  R.  C.  1036. 

D.  Granular  monzonite.  Iron  Duke  mine.  Hanose,  Contains  orthoclase,  plagio- 
clase, quartz,  hornblende,  biotite,  magnetite,  apatite,  zircon,  and  titanite,  with  a 
little  chlorite  and  epidote.    P.  R.  C.  1032. 

E.  Altered  monzonite,  near  Tintic  mine.  Feldspar  and  ferromagnesian  min^als 
completely  altered.    Rutile  is  present;  quartz  seems  to  have  been  added. 
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Fluorine  was  not  looked  for  in  these  analyses. 
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T  MOmiTAIMB. 

A.  Ptephyry.  Tonakm.  Not  hitherto  publlahed.  Reported  by  J.  8.  Diller  as 
contMning  prominent  plagioclMe  with  some  augite  and  hornblende  in  a  cr>'8talline 
groandinaae  of  qoarts  and  orthoclaae.    Analyses  by  R.  B.  Riggs,  record  No.  728. 

B.  Augite  porphyrite,  dike,  north  spur  of  Mount  Pennell.  Laurvikoae.  Contains 
bombleiide,  augite,  and  plagioclase  in  a  feldspathic  ground  mass. 

C.  Hornblende  porphyrite,  Mount  Hiilers.  Tonaloae.  Contains  plagioclaae,  hom- 
bkade,  quartz,  and  magnetite. 

Analyses  B  and  C  by  W.  F.  Hillebrand,  record  No.  1428.  Rocks  described  by  Cross 
in  14th  Ann.,  p.  165. 
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S.  LA  SAL  MOinrTAZHB. 

Pe^ographic  descriptions  by  L.  M.  Prindle.  Analyses  by  W.  F.  Hillebrand, 
record  No.  2032. 

A.  Monzonite  porphyry,  2  miles  west  of  Mount  Peale.  Akerose.  Contains  pheno- 
crysts  of  plagioclase,  partly  resorbed  hornblende,  and  pyroxene  in  a  groundmass  of 
partly  striated  feldspar.    It  may  contain  also  orthoclase  and  quartz.    P.  R.  C.  1306. 

B .  -figirite  granite  porphyry,  about  1 .5  miles  south  of  Mount  Waas.  Omeose-liparose . 
Contains  quartz,  feldspar,  pyroxene,  and  iron  ore.  The  pyroxene  is  probably  for  the 
most  part  eegirite.    P.  R.  C.  1304. 

C.  Syenite-aplite  porphyry  resembling  grorudite.  About  2  miles  south  of  Mount 
Waas.  lAparoae.  Contains  potash  and  soda-lime  feldspars,  quartz,  pyroxene,  titanite, 
and  iron  ore.  In  the  ground  mass  arc  needles  which  are  probably  segirite.  P.  R.  C. 
1301. 

D.  Syenite  porphyry  resembling  sdlvsbergite.  About  1  mile  northwest  of  Mount 
Waas.  PhlegroH  near  nordmarkose.  Contains  potash  and  soda-lime  feldspars,  quartz, 
pyroxene,  and  iron  ore.    Needles  of  segirite  (?)  in  the  groundmass.    P.  R.  C.  1303. 

£.  Pulaskite,  1  mile  west  of  Mount  Waas.  Nordmarkose.  Contains  potash  feldspar, 
pyroxene,  biotite,  apatite,  titanite,  and  iron  ore.    P.  R.  C.  1305. 

F.  Noselite  syenite  porphyry,  dike  on  northwest  shoulder  of  Mount  Waas.  Miatkose, 
Contains  feldspar,  pyroxene,  sodalite  or  noselite,  apatite,  titanite,  and  iron  ore.  The 
pyroxene  appears  to  be  mostly  spgirine-augite  and  the  feldspar  mainly  potash  feldspar. 
P.  R.  C.  1302. 
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4.  THE  BINOHAX  DISTRICT. 


Rocks  A  to  D  are  porphyries  collected  by  J.  M.  Boutwell,  and  described  in  P.  P. 
38,  p.  178.    Analyses  by  E.  T.  Allen,  record  No.  1985. 

A.  From  Tribune  Tunnel,  Telegraph  mine.     Momonose. 

B,  C,  D.  From  British  Tunnel,  Last  Chance  mine.  B,  -Sr.  i  ofdacase.  C,  hanose, 
D,  monaonose.  According  to  Boutwell,  A  is  the  characteristic  Bingham  porphyry, 
and  is  intermediate  between  diorite  porphyry  and  monzonite.  It  contains  chiefly 
augite,  biotite,  and  plagioclase,  with  a  few  grains  of  pyritc.  B,  C,  D  are  altered  forms 
of  this  rock. 

E.  Altered  porphyry.  Contains  biotite,  orthoclase,  muscovite,  quartz,  and  rutile. 
Sp.  gr.  2.58. 

F.  Altered  porphyry.  Contains  quartz,  orthoclase,  muscovite,  rutile,  and  very  little 
biotite.    Sp.  gr.  2.43. 

Rocks  E,  F  were  collected  by  B.  S.  Butler,  who  supplies  the  petrographic  data. 
Analyses  by  G.  Steiger,  record  No.  2724. 
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I.  TXS  TAMLK  CITT  DZSTKICT. 

Rocks  collected  by  J.  M.  Boutwell  and  described  in  P.  P.  77.  Analyses  by  W.  F. 
ffiUebnnd,  recoid  No.  2173. 

A.  Granite  (?),  head  of  Big  Cottonwood  Canyon.  Lassenose.  Ewential  romjtitiients 
<IiiftrU,  orthoclase,  plagioclase,  biotite,  horablendo,  and  aiigitc,  with  accc80or>'  apatite 
•od  perhaps  ephene. 

B.  Quartz  diorite,  east  side  of  Brighton  Gap.  Harzote.  ('ontaim>  oli^'ocluMe,  <|iiurtz, 
orthodase,  hombleode,  and  biotite,  with  acxrcHHury  pyrite,  apatite,  and  titanite.  A 
KtUeseomdary  kacdinite  and  chlorite.    P.  K.  C.  1913. 

C.  Quartz  diorite  poq>hyry,  Valeo  mine.  ContainH  plaf?i(X'la<«e,  hornblende,  biotite, 
and  quartz,  with  pyrite  and  some  orthoclase,  and  secondary  calcitc,  chlorite,  and 
kaolin.    P.  R.  C.  1914. 

D.  Quartz  diorite  poq>hyry,  dike  northwest  of  Daly  West  mine.  Contains  albitc, 
hornblende,  quartz,  pyrite,  and  possibly  apatite,  with  se(*ondary  chlorite  or  ser- 
pentine, calcite,  epidote,  kaolin,  and  muscovite.    P.  K.  C.  1912. 

£.  Quartz  diorite,  Clayton  Peak  Amphitheater.  Monzonose.  ContuiiiH  pla^ioclase, 
orthoclase,  hornblende,  biotite,  and  augite,  with  acTessory  quartz,  a))atite,  tituiiite, 
mignetite,  and  pyrite.    P.  R.  C.  1915. 

F.  Andesite,  Ontario  drain  tunnel.  Contains  all>itc,  hornblende,  some  quartz  and 
magnetite.     A  green  secondary  mineral  is  probably  serin^ntine.    P.  R.  C.  1911. 
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f.  THS  8AK  raAVCISCO  DISTRICT. 


Rocks  collected  by  B.  S.  Butler  and  described  in  P.  P.  80. 

A.  Quartz  monzonite,  Cactus  Tunnel.  T&ndlose.  ('on tains  plufrioclase.  ortho- 
clase, hornblende,  quartz,  and  pyroxene,  with  accessory  iron  ore,  titanite,  and 
apatite.    Analysis  by  G.  Steiger,  record  No.  2403.    Sp.  gr.  2.72. 

B.  Quartz  monzonite,  O  K  mine.  Amiatose.  Contains  ortho<'laM;,  plagioclase, 
hornblende,  biotite,  magnetite,  zircon,  titanite,  and  apatite.    Sp.  gr.  2.64. 

C.  Altered  quartz  monzonite,  O  K  mine.    8p.  gr.  2.27. 

D.  Altered  quartz  monzonite,  Cactus  mine.    Sp.  gr.  2.53. 

E.  Altered  lava,  ridge  west  of  O  K  mine.  Essentiidly  a  quartz-andalusite-muscovite 
rock.    Partial  analysis. 

Analyses  B  to  E  by  R.  0.  Wells,  record  Nos.  2443,  2450. 
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7.  mSOXIXAHZOUB  ROCKS. 


A.  Rhyolite,  Thomas  Range.  Toscano9e.  Analysis  made  by  L.  G.  Eakins  in  the 
Denver  laboratory.  Described  by  Cross  in  Proc.  Colorado  Sci.  Soc.,  vol.  2.  p.  69. 
Contains  phenocrysts  of  quartz  and  sanidine  in  a  groundmass  mainly  made  up  of 
quartz  and  alkali  feldspar. 

B.  Rhyolitic  glass  or  pitchstone,  edge  of  Gold  Mountain  mining  district,  8  miles 
north  of  west  from  Marysvale.  lAparote.  Identified  by  Whitman  Cross.  Sp.  gr., 
2.25  at  23.5®.    Analysis  by  W.  F.  Hillebrand,  record  No.  1833. 

C.  Altered  latite,  Rocky  Range  district. 

D.  Quartz  monzonite,  Clifton  district.  Adamellose.  Contains  plagioclase,  ortho- 
clase,  quartz,  hornblende,  biotite,  augite,  magnetite,  apatite,  and  titanite. 

E.  Ibapah  granite,  Deep  Creek  Range.  Toscanose.  Contains  quartz,  orthoclase, 
plagioclase,  biotite,  muscovite,  iron  ore,  titanite,  apatite,  and  rutile. 

F.  Little  Cottonwood  granite.  Toscanose.  Contains  quartz,  orthoclase,  plagioclase, 
biotite,  hornblende,  magnetite,  titanite,  apatite,  and  zircon. 

Rocks  C  to  F  collected  by  B.  S.  Butler,  who  supplies  the  petrographic  data. 
Analyses  by  R.  C.  Wells,  record  Nos.  2443,  2819. 
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NEW   MEXICO. 
1.  BASALTS  nOM  EIO  OEAVDX  CAVTOV. 

DoKiibed  by  IddingB,  Bull.  66;  also  in  Am.  Jour.  Sci.,  3d  ser.,  vol.  36,  p.  220. 
Omtim  plaginclawe,  augite,  olivine,  and  magnetite.  A,  B,  and  C  contain  quartz  also; 
D  ii  quartzlev.    AnalyBes  by  L.  O.  Eakins,  record  Nos.  847,  860.    All  andoae. 

A.  lis^tgray,  dense.    P.  R.  C.  548. 

B.  Greeniah  black,  dense. 

C.  Dtfk  red,  vesicular.    P.  R.  C.  549. 

D.  Gray,  dense.    P.  R.  C.  547. 
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f.  MOUVT  TAYLOR  RXOIOV. 

Rocks  received  from  J.  S.  Diller.  Analyses  by  T.  M.  ("hatard,  record  Xos.  219,  227, 
228,  235,  271,  268,  and  269.    Petrographic  details  funiished  by  Diller. 

A.  Lava,  canyon  on  east  side  of  San  Mateo  Mountain.     Kallcrudwte. 

B.  A ndesite,  canyon  on  east  side  of  San  Mateo  Mountain.  Nordmarkose.  (Contains 
feldspar  and  corroded  augite,  with  sometimes  olivine,  in  a  gn)un(lmaAH  of  feldspar 
and  a  green  ferromagnesian  silicate.    P.  K.  0.  1402. 

0.  Quartz  latite,  canyon  on  east  tdde  of  San  Mateo  Mountain.  Lassenose.  Shows 
prominent  plagioclase,  with  augite  and  biotite.    P.  K.  C.  1403. 

D.  Dacite,  6  miles  northeast  of  Grants.  Principally  plagiuclano  and  bicitite,  with 
less  epidote,  quartz,  sphene,  and  carbonates.    P.  R.  C.  1401. 

E.  Basalt,  6  miles  northeast  of  Grants.  Auvcrgnoife.  ContdiiiH  chiefly  plagicxlaHC, 
augite,  and  olivine,  with  much  magnetite.    P.  R.  C.  1400. 

F.  Augite  from  E. 

G.  Feldspar  from  E.    Analysis  on  three-fourths  gram  of  material. 
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S.  COLFAX  coxnrTY. 

Bocks  A  to  D  described  by  Whitman  Gross.  Analyses  by  W.  F.  HiUebrand,  record 
No.  1719. 

A.  Phonolite,  Pleasant  VaUey.  Miaskose.  Contains  much  nephelite,  some  segirite, 
alkali  feldspar,  a  scanty  dust  of  magnetite,  and  a  few  decomposed  grains  of  noselite 
or  sodalite.  Sp.  gr.,  2.619,  22®;  40.8  per  cent  soluble  in  dilute  (1:40)  nitric  acid,  of 
which  soluble  portion  43.5  per  cent  is  silica.    P.  R.  C.  1334. 

B.  Pyroxene  andesite,  Sierra  Grande.  Tonalose.  Contains  augite,  less  hypers- 
thene,  microliths  of  plagioclase,  apatite,  magnetite,  and  a  smoky-brown  glassy  base. 
Sp.  gr.,  2.635,  21°.    P.  R.  C.  1335. 

C.  Plagioclase  basalt,  end  of  San  Rafael  flow.  Camptonose.  Contains  plagioclase, 
augite,  olivine,  with  much  iddingsite,  magnetite,  and  apatite.  Sp.gr.,  2.970,  21.5°. 
P.  R.  C.  1336. 

D.  Nepheline  basanite,  Ciruella.  Limbnrgose.  Contains  augite,  olivine,  nephe- 
Ute,  plagioclase,  magnetite,  apatite,  and  a  little  biotite.  Sp.  gr.,  3.122,  22°.  0.55  per 
cent  KjO  and  2.10  per  cent  NajO  soluble  in  1:40  nitric  acid.    P.  R.  C.  1337. 


810, 

Al,o. 

Fe,0| 

FeO 

MgO 

CaO 

Na»0 

K,0 

HtO-.... 
H,0+.... 

TiOi 

Pf0» 

ZrO, 

CriO. 

VtO, 

NiO,  CoO. 

MnO 

8rO 

BaO 

LijO 

80| 

8 

CI 

F 


56.24 

21.43 

2.01 

.55 

.15 

1.38 

10.53 

5.74 

.12 

.86 

.26 

.06 

.09 

None. 


Nome. 
.08 
.03 
.06 

Trace. 
.10 
.03 
.12 

Trace. 


99.86 


B 


00.16 

15.34 

3.07 

2.18 

3.41 

5.79 

3.88 

2.50 

.25 

1.79 

.84 

.46 

.01 

Trace? 


Trace. 
.08 
.08 
.14 

Trace. 
.08 

Trace. 

Undet. 

Undet. 


100.15 


48.35 

15.47 

4.80 

7.58 

8.15 

8.81 

3.09 

.95 

.28 

.73 

1.33 

.33 

None. 

Trace. 


.02 
.21 
.03 
.06 

Trace. 
.07 

Trace. 

Undet. 

Undet. 


100.26 


D 


42.35 

12.29 

3.80 

7.05 

13.00 

12.49 

2.74 

1.04 

.32 

1.50 

1.82 

.99 

None. 

.10 

.04 

.03 

.21 

.09 

.10 

Trace. 

.05 

Trace. 

Undet. 

Undet. 


100.19 


Rocks  E  to  K,  from  the  Raton-Mesa  region,  were  collected  by  W.  T.  Lee,  and 
studied  by  J.  B.  Mertie,  who  supplies  the  petrographic  data.  Analyses  E,  F,  G,  by 
J.  G.  Fairchild;  record  No.  2574,  H,  I,  J,  K,  by  G.  Steiger.    No.  2573. 

E.  Hornblende  hyalorhyolite,  from  Red  Mountain,  Johnsons  Mesa.  Lassenose. 
Contains  andeslne,  hornblende,  magnetite,  and  much  glass. 

F.  Augite  andesite,  mesa  west  of  Johnsons  Park.  Piedmantose.  Contains  labra- 
dorite,  orthoclase,  augite,  iddingsite,  magnetite,  hornblende,  analcite,  and  glass. 

G.  Augite  andesite,  same  locality  as  F.  Aherose.  Contains  andesine,  orthoclase, 
augite,  magnetite,  and  apatite. 

H.  Olivine  basalt,  Mount  Capulin,  about  5  miles  southwest  of  Folsom.  Camptonose. 
Contains  labradorite,  augite,  magnetite,  olivine,  apatite,  and  glass. 

I.  Olivine  basalt,  east  rim  of  Barella  Mesa.  Andose.  Contains  labradorite,  augite, 
iddingsite,  magnetite,  and  apatite. 

J.  OUvine  basalt,  south  rim  of  Barella  Mesa.  Camptonose.  Contains  labradorite, 
augite,  oli\dne  (partly  altered  to  iddingsite),  magnetite,  and  apatite. 

K.  Nepheline  basalt,  from  volcanic  flow  near  Yankee.  Limhwrgvse.  Contains 
augite,  nephelite,  olivine,  and  magnetite. 
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4.  MX8CXLLAVB0US  ROCKS. 


A.  Obsidian,  Obsidian  Hill  camp,  Tewan  MoiintainB.  Liparose.  Deocribed  by 
IddingB,  7tli  Ann.,  p.  292.  A  rhyolitic  obsidian,  containing  grainn  of  iron  oxide  and 
a  few  microscopic  feldspars.  Resembles  that  from  Ol)8idian  ('liff  in  the  Yellowstone 
National  Park.    Analysis  by  L.  G.  Eakins,  record  No.  H51.    Rp.  gr.,  2.352,  23.5°. 

B.  Trachyte  (?),  from  Los  Cerrilloe.  Described  by  Diller,  Bull.  42,  p.  39.  Analysis 
by  F.  W.  Clarke,  record  No.  346.  Rock  composed  chiefly  of  orthoclasc,  with  a  con- 
siderable amount  of  biotite,  epidotc,  pyrite,  and  limonite,  and  some  amorphous 
sobstance.     It  is  the  matrix  or  gangue  rock  of  the  Los  Cerrillos  turquois. 

C.  Gabbro  porphyry.  Mount  McKensie,  Los  (-orrillos  Mountains.  Andou. 
Received  from  J.  F.  Kemp.  Described  by  D.  W.  Johnson,  in  School  of  Mines  Quart., 
vol.  25,  p.  82.  Analysis  by  George  Steigcr,  record  No.  2027.  Contains  augite,  plagio- 
dase,  orthoclase,  and  biotite.    P.  R.  C.  1300. 

D.  Andesite,  country  rock,  Bonanza  mine,  Uillsboro.  Shoshonose.  Contains 
plagioclase,  orthoclase,  augite,  and  hornblende. 

E.  Syenite  porphyry.  Cooks  Peak.  Dacose.  Contains  orthoclase,  plagioclase, 
biotite,  hornblende,  and  quartz.  Rocks  D,  E,  described  by  C.  II.  Gordon.  Analyses, 
as  yet  unpublished,  by  G.  Steiger,  record  No.  2238.    P.  R.  C.  1921. 

F.  Quartz  syenite,  near  Merrimac  mine,  3  miles  east  of  Organ  City,  Organ  Mountains. 
Contains  orthoclase,  albite,  quartz,  biotite,  augite,  titanite,  and  magnetite.  Descrip- 
tion furnished  by  W.  Lindgren.     Analysis  by  Steiger,  No.  2371.     P.  R.  V.  1920. 
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ARIZONA. 


L  OLOBE  DI8TKI0T. 


Rocks  described  by  F.  L.  Ransome  in  P.  P.  12.  Analyses  A,  F,  by  W.  F.  Hille- 
brand,  record  No.  1988.    The  others  by  E.  T.  Allen,  record  Nos.  1952,  1955. 

A.  Quartz  monzonite,  Lost  Gulch.  Tosoanose,  Contains  quartz,  plagioclase, 
microcUne,  biotite,  iron  ore,  titanite,  apatite,  and  zircon.    P.  R.  C.  1297. 

B.  Granite  porphyry,  one-half  mile  southwest  of  Hog  ranch.  Lassenose.  Contains 
orthoclase,  quartz,  oligocla^e,  biotite,  and  iron  ore.    P.  R.  C.  1293. 

C.  Granite  porphyry,  2  miles  south  of  Schultze  ranch.  Lassenose.  Contains  ortho- 
clase, quartz,  oligoclase,  and  biotite,  with  some  chlorite,  epidote,  and  iron  ore  derived 
from  biotite.    P.  R.  C.  1292. 

D.  Granite,  1  mile  west  of  Schultze  ranch.  Lassenose.  Contains  oligoclase, 
quartz,  orthoclase,  biotite,  muscovite,  magnetite,  apatite,  and  zircon.    P.  R.  C.  1291. 
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E.  Biotite  dacite,  one-fourth  mile  north  of  Old  Dominion  mine.  Toscanose.  Con- 
tains plagioclase,  sanidine,  quartz,  biotite,  hornblende,  apatite,  titanite,  zircon, 
magnetite,  and  glass.    P.  R.  C.  1299. 

F.  Quartz-mica  diorite,  Florence  stage  road  2  miles  south  of  Pinal  Peak.  Tonalose. 
Contains  labradorite,  quartz,  biotite,  microcUne,  muscovite,  titanite,  apatite,  mag- 
netite, and  zircon,  with  secondary  chlorite,  epidote,  sericite,  calcite,  and  a  little  horn- 
blende.   P.  R.  C.  1295. 

G.  Quartz-mica  diorite,  2  miles  south  of  Hog  ranch,  Pinal  Mountains.  SR.  3  oj 
vaalase.  Contains  labradorite,  quartz,  biotite,  orthoclase,  muscovite,  magnetite, 
titanite,  apatite,  and  zircon,  with  secondary  epidote,  sericite,  and  chlorite.  P.  R.  C. 
1296. 

H.  Olivine  diabase,  1  mile  northwest  of  Black  Peak.  Auvergnose.  Contains 
plagioclase,  augite,  olivine,  biotite,  iron  ore,  apatite,  and  titanite.  Perfectly  fresh. 
P.  R.  C.  1298. 
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DI8TKICT. 

Rocks  collected  by  F.  L.  RanBome,  who  supplies  the  petrographic  data. 

A.  Quartz  monzonite  porphyry,  east  base  of  Granite  Mountain.  Toscanate.  Con- 
tains andesine,  oligoclase,  orthoclase,  biotite,  some  chlorite,  apatite,  magnetite,  and 
very  little  pyrite. 

B.  Diorite  porphyry,  one-half  mile  north  of  Troy.  Laneno$e.  Contains  plagio- 
claae  and  hornblende  in  a  crystalline  feldspathic  groundmass.  Also  a  little  biotite, 
partly  chloritized,  and  some  magnetite  and  apatite. 

C.  Gianodiorite,  one-half  mile  northeast  of  Troy.  Yellowstonosf.  Contains 
andesine,  quartz,  orthoclase,  biotite,  hornblende,  titanite,  magnetite,  and  apatite, 
with  a  little  sericite  and  chlorite. 

D.  Quartz  diorite,  2  miles  northwest  of  Kelvin.  Tonalose.  Contains  plagioclase, 
quartz,  orthoclase,  biotite,  hornblende,  augite,  titanite,  apatite,  and  magnetite. 

Analyses  A,  C,  by  R.  C.  Wells,  record  No.  2611.  B,  by  W.  T.  Schaller,  No.  2625. 
D,  by  G.  Steiger,  No.  2627. 
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E.  Pinal  schijt,  one-half  mile  south  of  Indian  Village.  OontainB  quartz,  sericite, 
biotite,  zoifiite  (?),  chlorite,  and  magnetite. 

F.  Pinal  schist,  three-fourths  of  a  mile  north  of  summit  of  Granite  Mountain.  (Con- 
tains quartz,  biotite,  sericite,  plagioclase,  magnetite,  and  zircon. 

G.  Metallized  Pinal  schist,  "primary  ore,'*  Ray  mine.  Contains  quartz,  sericite, 
chlorite,  biotite,  pyrite,  chalcopyrite,  pyrrhotite,  and  zircon. 

H.  Altered  Pinal  schist,  **primary  ore,"  No.  1  mine,  2,075  level. 

I.  Altered  Pinal  schist,  enriched  ore.  No.  1  mine,  1,940  level. 

J.  Altered  Pinal  schist,  *' primary  ore,"  No.  2  mine,  2,190  level. 

K.  Altered  Pinal  schist,  enriched  ore.  No.  2  mine,  1,925  sublevel.  Kocks 
G  to  K  are  from  the  mines  of  the  Ray  Consolidated  Copper  Co.  Analysis  F  by  G. 
Steiger,  record  No.  2627;  the  others  by  R.  C.  Wells,  Nos.  2611,  2754.  The  Fe 
reported  in  analyses  H  to  K  is  extraneous,  and  came  from  the  local  assayer's  bucking 
board. 
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S.  MIAlfl  DISTRICT. 

Four  samples  of  Pinal  schist,  the  so-called  "primary  ore.'*    Collected  by  F.  L. 
Ransome.     Analyses  by  Chase  Palmer,  record  No.  2717. 

A.  From  420-foot  level,  Miami  mine. 

B.  From  570-foot  level,  Miami  mine. 

C.  From  3,480-foot  level  of  the  Scorpion  shaft. 

D.  From  3,350-foot  level  of  the  J(W  Bush  shaft. 
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4.  BXJJMUCAW  MOUHTAnro  QVADKAVOLB. 

Aoalysef  by  Geoige  Stdger,  record  No.  Id96.    Petrographic  data  fumiahed  by 
C.  Fkladie.    Published  by  Jaggar  and  Paiache  in  Folio  126. 

A.  Quarts  monzonite  porph3rry,  Battle  Flat.  Tonalo»e.  Contains  quartz,  ortho- 
dase,  oligoclase,  green  hornblende,  and  a  little  apatite  and  magnetite,  with  much 
secondary  chlcvite  and  caldte.    P.  R.  C.  1694. 

B.  Camptonite,  Crazy  Basin,  2  miles  east  of  Alexandra.  ShoihKmose,  Contains 
hrown  homblenda,  augite,  biotite,  feldspar,  magnetite,  and  apatite.  The  feldspar 
is  apparently  about  equally  orthoclase  and  andcsine,  but  laigely  altered  to  sericite 
and  calcite.    P.  R.  C.  1695. 

C.  Basalt,  fades  of  trachydolerite,  headwaters  of  Little  Ash  Creek.  Auvergnou, 
Contains  labradorite,  violet  augite,  olivine,  magnetite,  and  abundant  apatite,  with 
secondary  serpentine.    P.  R.  C.  1696. 

D.  Trachydolerite,  headwaters  of  Little  Ash  Creek.  Akerou.  Contains  oligoclase, 
augite,  a  little  orthoclase  and  nephelite,  tegirite,  olivine,  and  abundant  magnetite 
and  apatite.    P.  R.  C.  1697. 

£.  Zoisite-homblende  diorite,  head  of  Yava  Wash.  Kedahekase.  Contains  zoisite, 
about  47  per  cent;  actinoUte,  17  per  cent;  quartz,  orthoclase,  albite,  chlorite,  kaolin, 
and  magnetite.    P.  R.  C.  1698. 


SiOt... 
AltOs.. 

p«o... 

MgO... 
CaO... 

HtO-. 
H,0+. 
TiO,... 
COi... 

UaO.. 


60.30 

13.94 

4.07 

2.91 

2.39 

5.17 

2.68 

1.88 

1.11 

2.76 

.41 

2.10 

.07 

.08 


99.96 


B 


43.68 

16.91 

5.06 

4.01 

4.76 

8.07 

2.37 

4.44 

1.95 

3.39 

1.24 

3.13 

.72 

.07 


99.80 


46.74 

16.90 

6.44 

4.13 

6.18 

11.90 

3.13 

.50 

1.24 

.89 

1.04 

.58 

.56 

.23 


100.52 


D 


52.06 

15.52 

5.49 

7.06 

2.23 

5.46 

5.24 

2.24 

1.00 

.59 

2.41 

None. 

.32 

.12 


99.74 


E 


45.73 

19.45 

5.28 

3.18 

6.24 

13.86 

.64 

.32 

1.57 

3.56 

.23 

.28 

Trace. 

None. 


100.34 


5.  MORSHCI  DISTRICT. 

Rocks  collected  by  Waldemar  Lindgren  and  described  in  P.  P.  43,  p.  168.    Analyses 
by  W.  F.  HiUebrand,  record  No.  1997. 

A.  Fresh  porphyry,  Ryerson  mine.    100-foot  level.    Lassenose. 

B.  Altered  porphyry,  same  locality  as  A. 

C.  Altered  porphyry,  chalcocite  zone,  Humboldt  stopes. 

D.  Surface  alteration  of  altered  porphyry,  Copper  Mountain. 

E.  Primary  silification  of  porphyry,  Ryerson  mine. 
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6.  mSOXLLAHZOirS  ROOKS. 

A,  B,  C,  D.  Mica  basalt,  Santa  Maria  Basin.  See  Iddings,  Bull.  Phil.  Soc.  Wash- 
ington, vol.  12 f  p.  212.  Not  fully  described.  Analyses  by  W.  F.  Hillebrand,  record 
No.  1261. 

A.  Auvergnose, 

B.  C,  D.  MoTLBonose, 

E.  Hornblende  porphyrite,  Sierra  Canrizo.  Dacose,  Described  by  Cross,  14th 
Ann.,  p.  165.  Contains  plagioclase  and  hornblende,  in  a  groundmass  of  quartz  and 
orthoclase.    Analysis  by  Hillebrand,  No.  1429. 
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99.86 


F.  Typical  hypersthene  andesite,  San  Francisco  Mountains.  Lassenose.  Not 
described.    Analysis  by  T.  M.  Chatard,  record  No.  270. 

G.  Recent  lava,  2  miles  south  of  Mount  Trumbull.  Camptonose,  Not  described. 
Analysis  by  L.  G.  Eakins,  record  No.  1024. 

H.  Tourmaline-bearing  alkali  granite,  5  miles  northwest  of  Bisbee.  Liparose. 
Contains  microperthitic  orthoclase,  quartz,  oligoclase,  biotite,  tourmaline,  muscovite, 
apatite,  zircon,  and  iron  ore.    P.  R.  C.  1395. 
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I.  Granite  porphyry,  3^  miles  north  of  Waco  Junction,  Bisbee  quadrangle.  Bisbose. 
Contains  quartz,  orthoclase,  oligoclase,  biotite,  muscovite,  zircon,  and  iron  ore 
P.  R.  C.  1396. 

Bocks  H  and  I  are  described  by  F.  L.  Ransome  in  P.  P.  21.    Analyses  by  Geoige 
Steiger,  recoid  No.  2034. 
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Bocks  J,  K,  L,  from  Mohave  County,  are  described  by  F.  C.  Schrader  in  Bull.  397. 
Analyses  by  G.  Steiger,  record  No.  2328. 

J.  Minette,  Champion  mine,  Cerbat  district.  Shoshonosf.  Contains  andesine, 
biotite,  augite,  orthoclase,  iron  ores,  and  apatite,  with  some  secondary  chlorite. 
P.  R.  C.  17W. 

K.  Trachyte,  Goldroad  mine.  Omeose.  Contains  orthoclase,  albite,  quartz,  iron 
ores,  apatite,  and  zircon,  with  secondary  serpentine,  epidote,  and  sericite.  P.  R. 
C.  1765. 

L.  Trachyte, Goldroad  mine.  Contains  sanidine,  biotite,  chlorite,  epidote,  serpen- 
tine, and  quartz.    P.  R.  C.  1766. 

Rocks  M,  N  were  collected  by  F.  L.  Ransome,  but  are  as  yet  undescribed.  Analy- 
sea  by  R.  C.  Wells,  record  No.  2628. 

M.  Rhyolite  porphyry  from  near  Tombstone.    Lassenose. 

N.  Quartz  monzonite  from  near  Tombstone.    Amiatose. 
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NEVADA. 


1.  TOVOPAH  DZSTKICT. 


Rocks  A  to  F^  inclusive,  represent  hornblende  andesite  and  its  various  alterations. 
Collected  by  J.  E.  Spurr  and  partly  published  in  P.  P.  42.  Analyses  by  George 
Steiger,  record  No.  2067. 

A.  Hornblende  andesite,  California-Tonopah  shaft.  The  freshest  obtainable. 
Pantellerose.  C<)ntains  andesine,  pseudomorphs  of  chlorite  after  hornblende,  some 
quartz,  pyrite,  and  apatite.    P.  R.  C.  1768. 

B.  Hornblende  andesite,  also  relatively  frosh.  No.  2  shaft.  Kallerudose  near  pan- 
tellerose. Contains  partly  altered,  striated  feldspars,  and  pseudomorphs  of  quartz, 
pyrite,  etc.,  after  biotite  and  hornblende.  The  rock  is  partly  altered  to  quartz  and 
Muscovite.    P.  R.  C.  1769. 

C.  Kaolinic  alteration  of  the  andesite,  from  a  pit  in  the  saddle  between  Halifax 
shaft  and  the  Mizpah  mine.  Entirely  altered  to  quartz,  kaolin,  and  muscovite. 
P.  R.  C.  1770. 

D.  The  andesite,  altered  to  chlorite  and  calcite;  Mizpah  shaft,  675  feet  down. 
Contains  chlorite,  calcite,  a  little  quartz,  feldspar,  sericite,  hematite,  zircon,  and 
apatite.    P.  R:  C.  1771. 

E.  Hornblende  andesite,  partly  altered  to  orthoclase  (?),  Mizpah  Hill.  Ferro- 
magnesian  minerals  completely  decomposed.  Some  secondary  quartz  is  present. 
P.  R.  C.  1772. 

F.  The  andesite  altered  to  quartz  and  muscovite,  Mizpah  vein.  Little  more  than 
quartz  and  muscovite  can  be  made  out.    P.  R.  C.  1773. 
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8rO  not  looked  for. 

Rocks  G  to  M  were  also  collected  by  Spurr.  Analyses  L,  M  by  W.  F.  Hillebrand, 
record  No.  2087;  the  others  by  George  Steiger,  No.  2088. 

G.  Early  andesite,  hanging  wall  of  vein,  300-foot  level,  Mizpah  mine.  A  more 
advanced  stage  of  quartz-muscovite  alteration  than  F.    P.  R.  C.  1774. 

H.  Extreme  stage  of  alteration  of  andesite  to  quartz  and  muscovite,  west  drift, 
Mizpah  vein.    Quartz,  with  much  muscovite.    P.  R.  *C.  1775. 

I .  Augite-biotite  andesite,  Mizpah  extension  shaft.  Contains  phenocrysts  of  plagio- 
clase  and  augite,  with  some  alteration  to  calcite  and  serpentine.    P.  R.  C.  1776. 
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J.  Pyroxene-biotite  andesite,  completely  decomposed.  Montana-Tonopah  shaft. 
Feldspars  entirely  altered  to  calcite,  sericite,  and  quartz.  Biotite  aiid  hornblende 
alt^ed  to  chlorite,  calcite,  quartz,  sericite,  siderite,  and  pyrite.    P.  R.  C.  1777. 

K.  Biotite  dacite,  north  side  of  Mount  Brougher.  Toscanose.  Contains  plagioclase, 
possibly  orthoclaae,  biotite,  and  a  glassy  groundmass.    P.  R.  C.  1778. 

L.  Biotite  andesite,  Halifax  shaft.  Ilarzose.  Contains  plagiodase,  biotite,  augite, 
and  magnetite.    P.  R.  C.  1779. 

M.  Biotite-pyroxene  andcsite,  North  Star  shaft.  Entirely  altered.  Feldspar 
altered  to  calcite.    Pyrite,  siderite,  and  rutile  are  present.    P.  R.  C.  1780. 
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S.  OOLDFIELD  DISTRICT. 

Rocks  described  by  F.  L.  Ransome,  W.  H.  Emmons  and  G.  H.  Garrey  in  P.  P.  66. 
Analyses  by  G.  Steiger,  record  Nos.  2249,  2253,  2339. 

A.  Altered  rhyolite,  east  slope  of  Vindicator  Mountain.  Contains  quartz,  alunite, 
calcite,  and  sericite,  with  a  small  amount  of  undeterminable  material.  P.  R.  C. 
1691  and  1762. 

B.  Pyroxene-hornblende  andesite,  first  hill  northwest  of  Vindicator  Mountain. 
Tonalose.  Contains  labradorite,  augite,  orthorhombic  pyroxene,  hornblende,  mag- 
netite, and  apatite,  in  a  glassy  base.    P.  R.  C.  1G90. 

C.  Hornblende-pyroxene  andesite,  2  miles  northeast  of  Black  Butte.  Tonalote. 
Contains  plagioclase,  augite,  enstatite  or  bronzite,  hornblende,  and  magnetite  in  a 
glassy  groundmass.    P.  R.  C.  1686. 

D.  Homblende-biotite  andesite,  1  mile  northeast  of  Black  Butte.  Amiatose  near 
yellotvaUmose.  Contains  labradorite,  hornblende,  and  biotite  in  a  glassy  groundmass 
with  specks  of  magnetite.    P.  R.  C.  1685. 

E.  Pyroxene-hornblende  andesite,  1  mile  northeast  of  Columbia  Mountain.  Andose. 
Contains  labradorite,  augite,  hypcrsthene,  magnetite,  apatite,  and  glass.  Traces  of 
secondary  calcite  and  chlorite.    P.  R.  C.  1692. 
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F.  Dacite,  near  summit  of  Diamond  Peak.  Harzose  near  tonalose.  Contains  pla- 
gioclase,  hornblende,  angite,  biotite,  quartz,  apatite,  magnetite,  and  glass.  P.  K.  0. 
1687.  ^ 

G.  Altered  dacite.  Combination  mine.  Contains  quartz,  kaolin,  alunite,  and 
pyrite.    P.  R.  C.  1693. 

H.  Dacite  vitrophyre,  1  mile  southwest  of  Black  Cap  Moimtain.  Amiatose.  Con- 
tains labradorite,  biotite,  and  quartz  in  a  glassy  base.    P.  R.  C.  1689. 

I.  Dacite,  one-half  mile  northeast  from  summit  of  Columbia  Mountain.  Tonalose. 
Contains  the  same  minerals  as  F.    P.  R.  C.  1688. 

J.  Mica  dolerite,  2  miles  east  of  Black  Butte.  Hessose-andose,  Contains  anorthite, 
augite,  biotite,  olivine,  magnetite,  occasional  hornblende,  scanty  apatite,  and  a  little 
calcite.    The  olivine  is  serpentinized.    P.  R.  C.  1684. 

K.  Olivine  dolerite,  mesa  above  Rabbit  Spring.  Hessose.  Contains  anorthite  and 
olivine  in  a groimdmass  of  plagioclase,  augite,  olivine,  magnetite,  and  apatite.  A  very 
little  hornblende  is  also  present,  with  a  trace  of  calcite.  The  olivine  is  serpentinized. 
P.  R.  C.  1683. 
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S.  BVXXFROO  DZSTKIOT. 

Bocb  described  by  Ranaome,  EmmoiiB,  and  Garrey  in  Bulletin  407.  Analysee  by 
6.  Steiger,  record  No.  2272. 

A.  RhyoUte,  southeast  slope  of  Bush  Peak.  AUuikote,  Contains  quartz,  ortho. 
clise,  albite,  oligoclase,  biotite,  magnetite,  and  rutile. 

fi.  Rhyolitic  glass,  west  slope  of  Burton  Peak,  near  summit.  To9earu)9e.  Contains 
quartz,  ortboclase,  oligodase,  biotite,  magnetite,  hornblende,  hypersthene,  and 
augite. 

G.  Quartz  latite,  east  slope  of  Black  Peak.  TowxmoH.  Contains  oligoclase,  ande- 
sbe,  quartz,  biotite,  orthoclase,  augite,  ilmenite,  magnetite,  titanite,  and  apatite. 

D.  Quartz  basalt,  knob  east  of  summit  of  Black  Peak.  TotmIou,  Contains  ande- 
fline,  oligoclase,  quartz,  olivine  serpentinized,  augite,  mica,  magnetite,  and  rarely 
hornblende. 

£.  Leucite  basanite,  road  to  Indian  Springs,  1}  miles  north  of  Rhyolite.  Amargote, 
Contains  augite,  olivine,  leucite,  magnetite,  ilmenite,  plagioclase,  nepheUte,  biotite, 
zircon,  apatite,  and  calcite. 
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4.  ELY. 

Rocks  intended  to  show  the  alteration  and  sulphidization  of  the  original  monzonite 
porphyry.    Collected  by  A.  C.  Spencer  but  not  yet  fully  described. 

A.  Fresh  monzonite  porphyry.  Shoshonose.  Mainly  orthoclase  and  hornblende, 
with  noteworthy  labradorite  and  some  quartz.  Titanite  and  albite  also  present. 
Analysis  by  R.  C.  Wells,  record  No.  2592. 

B.  Altered  monzonite,  Veteran  mine.  Kallenidose.  The  plagioclase  is  partly 
changed  to  sericite.  Also  contains  biotite,  orthoclase,  quartz,  and  pyrite.  Analysis 
byG.  Steiger,  No.  2595. 

C.  Oxidized  capping  over  Veteran  ore  body.  Supposed  to  represent  the  alteration 
of  metamorphosed  limestone. 

D.  Enriched  ore,  Veteran  mine.    Analyses  C,  D,  by  Chase  Palmer,  No.  2600. 

82236*— Bull.  591—15 11 
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E.  Oxidized  capping  over  ore  in  metamorphosed  limestone,  Old  Glory  mine. 
Contains  magnetite.    Analysis  by  Palmer,  No.  2600. 

F.  Enriched  ore,  bottom  of  Copper  Flat  mine.  Original  plagioclaee  destroyed  by 
sericitization.    Analysis  by  Steiger,  No.  2595. 

G.  Ore,  west  side  of  Copper  Flat  mine.  Plagioclase  replaced  by  seridte,  orthoclase 
not  attacked.    Quartz  and  sulphides  added.    Analysis  by  Wells,  No.  2592. 

H.  Ore  material  after  complete  oxidation,  west  side  of  Copper  Flat  mine.  Com- 
posed mainly  of  quartz  and  sericite,  with  some  orthoclase  and  kaolin.  Analysis  by 
Wells,  No.  2592. 

I.  Sulphidized  monzonite,  shaft  of  Ely  Central  Co.    Analysis  by  Steiger,  No.  2595. 
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A.  BhyoUte,  Booth-floatlieflrt  of  McClellan  Peak,  Waahoe.  MQudoBe,  Contains 
Iddspan,  orthoclase  predominating  over  plagioclase,  quartz,  mica,  and  hornblende. 

B.  Dadte,  spur  ncMrtheast  of  McClellan  Peak.  Tosoanose,  More  plagioclase  than 
ofthodaBe,  much  mica,  less  hornblende,  little  quartz. 

Bocb  A  and  B  are  deocribed  by  Hague  and  Iddings  in  Bull.  17.  Analyses  by 
F.  A.  Goodi,  recordfl  Nos.  119, 129.    FeO  not  separately  determined. 

C.  Bmlt,  Bummit  of  Richmond  Mountain,  Eureka.  Uessose,  Red,  porous.  Con- 
tains aogite,  lesshyperbthene,  feldspars,  and  magnetite,  in  a  glassy  base,  with  accesEory 
olivine  and  quarts.    Analysis  by  J.  E.  Whitfield,  record  No.  424. 

D.  Andesitic  perUte,  south  of  Carbon  Ridge.  Eureka.  AmicUose.  Contains  plagio- 
clase, hornblende,  biotite,  quartz,  hyperathene,  augite,  magnetite,  apatite,  and  zircon, 
vith  a^asiy  base.    AnalysiB  by  W.  H.  Melville,  record  No.  1240. 

Rocb  C  and  D  are  described  by  Hague  and  Iddings  in  Mon.  XX. 

£.  Dadte,  west  side  of  Silver  Peak  range,  south  of  Emigrant  Road.  Lassenose- 
iMemoH.  Contains  phenocrysti  of  plagioclase,  sanidine,  possibly  quartz,  biotite, 
hornblende,  augite,  magnetite,  and  apatite. 

F.  8pherulitic  riiyoHte,  southeast  of  Red  Mountain,  Silver  Peak  range.  Toscanote. 
Contains  sanidine,  quartz,  biotite,  titanite,  magnetite,  and  zircon,  in  a  spherulitic 
groondmaas. 

Analyses  E  and  F  by  Geotge  Steiger,  record  No.  1887.  Rocks  E,  F,  collected  by 
H.  W.  Turner.    Described  in  P.  P.  65. 
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a  Loss  on  igniUon 

The  following  rocks,  G  to  X,  inclusive,  were  collected  by  J.  E.  Spurr,  who  furnishes 
the  petrographic  data. 

G.  Olivine  basalt.  Crater,  Silver  Peak.  Hessase.  Analysis  by  George  Steiger, 
record  No.  1883.  Contains  plagioclase,  olivine,  and  magnetite  in  a  groundmass  of 
feldspar  and  olivine.    Described  by  Spurr  in  P.  P.  55.    P.  R.  C.  1907. 

H.  Homblende-pyiDxene-biotiteKiuartz  latite.  Coyote  Springs,  north  end  of  Pahute 
Range.  HarzoM.  Analysis  by  W.  F.  Hillebrand,  record  No.  1881.  Phenocrysts  of 
hornblende,  biotite,  plagioclase,  quartz,  and  magnetite,  in  a  brown,  glassy  groundmass. 
P.  R.  C.  1903. 
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I.  Biotite-quartz  monzonite,  Cherry  Creek,  ^gan  Range.  AmiaiDae.  Analysis  by 
H.  W.  Stokes,  record  No.  1882.  Contains  quartz,  biotite,  and  plagioclase.  P.  R.  C. 
1895. 

J.  Quartz-muscovite  rock,  Belmont.  Described  by  Spnrr  in  Am.  Jour.  Sd.,  4th 
ser.,  vol.  10,  p.  358.  Analysis  by  Stokes,  No.  1882.  Contains  quartz  and  muscovite, 
with  some  calcite  and  orthoclase,  and  a  little  zircon.    P.  R.  C.  1272. 

E.  Hornblende-quartz  andesite.  Masons  Butte,  Walker  River  Valley.  Andose. 
Described  by  Spurr,  Jour.  Geology,  vol.  9,  p.  593.  Analysis  by  Stokes,  record  No. 
1882.  Phenocrysts  of  feldspar,  pale-green  hornblende  (partly  altered  to  calcite, 
chlorite,  and  epidote),  and  quartz,  in  a  groimdmass  of  feldepar  and  hornblende,  with 
quartz,  pyrite,  and  siderite.    P.  R.  C.  1897. 

L.  Homblende-biotite-quartz  diorite.  Masons  Butte.  Tonalose.  Described  by 
Spurr,  as  under  E.  Analysis  by  Stokes,  No.  1882.  Contains  oligoclase,  quartz,  horn- 
blende, and  biotite.    P.  R.  C.  1896. 
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M .  Biotite  rhyolite,  south  end  of  Pine  Nut  Range.  Lassendse.  Described  by  Spurr, 
Jour.  Geology,  vol.  9,  p.  599.  Analysis  by  Stokes,  record  No.  1882.  Contains  quartz, 
orthoclase,  and  striated  feldspars  in  a  microcrystalline  groundmass.    P.  R.  C.  1898. 

N.  Siliceous  granite,  south  end  of  Pine  Nut  Range.  LiparoBe-t09canose.  Descrip- 
tion by  Spurr  and  analysis  by  Stokes  as  under  M .  Contains  quartz,  orthoclase,  micro- 
cline,  anorthoclase,  albite,  biotite,  hornblende,  and  titanite.    P.  R.  C.  1899. 

O.  Tordrillite,  Cactus  Corral,  Ralston  Desert.  AUukose-liparose.  Analysis  by 
Steiger,  record  No.  1883.    Consists  mainly  of  quartz  and  orthoclase.    P.  R.  C.  1909. 

P.  Tordrillite,  Tybo,  Hot  Creek  Range.  SR.  4  of  alashase.  Analysis  by  Steiger, 
No.  1883.    Contains  orthoclase  and  quartz,  with  secondary  sericite.    P.  R.  C.  1910. 

Q.  Siliceous  rhyolite,  west  side  of  Quinn  Canyon  Range.  Toaoanose.  Described 
by  Spurr,  Jour.  Geology,  vol.  9,  p.  602.    Analysis  by  Steiger,  No.  1883.    P.  R.  C.  1901. 

R.  Biotite  granite,  west  side  of  Quinn  Canyon  Range.  Toaoanoae.  Description 
by  Spurr  and  analysis  by  Steiger  as  under  Q .  Contains  essential  quartz  and  orthoclase, 
with  accessory  hornblende,  titanite,  magnetite,  and  a  little  striated  feldepar.  P.  R.  C. 
1902. 
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S.  Biotite-homblende-quartz  latite,  BuUionville,  near  Pioche.  Amiatose.  Analy- 
tOB  by  W.  F.  Hillebrand,  record  No.  1881.  Contains  abundant  quartz,  plagioclaee, 
biotite,  hcnmblende,  and  mag^netite,  in  a  glaosy  groundmaas.    P.  R.  G.  1906. 

T.  Biotite  rhyolite,  Meadow  Creek  Canyon.  Liparose-tosoanose,  AnalyaiB  by 
Hillebrand,  No.  1881.  Contains  quartz,  ortboclase,  some  microcline,  and  a  little 
biotite,  in  a  glassy  groundmass.    P.  R.  C.  1904. 

U.  Tordrlllite,  Meadow  Creek  Canyon.  Liparose.  Analysis  by  HiUebrand,  No. 
1881.  Contains  quartz,  orthoclase,  and  plagioclase,  with  accessory  biotite,  in  a  glassy 
groundmaas.    P.  R.  C.  1908. 

y.  Tordrillite,  Sweetwater.  Taseanose-liparose.  Analysis  by  George  Steiger, 
record  No.  1883.  Contains  orthoclase  and  a  little  anorthoclase,  in  a  feldspathic 
groundmaas.    P.  R.  C.  1900. 
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W.  Quartc-muacovite  rock,  BOUtli0ii  Eloadike  disbict.     Near  SR.  1  of  n 
Aoalyaisby  Hillebrond,  No.  2087.    ConoBta  mainly  of  quaitc  and  mnacoviw.    P.  R.  C. 
1781. 

X.  Another  sample  like  W.    8R.  1  ofdargate.    Bame  analyst,  numba,  and  descrip- 
tion.   Bocks  W,  X,  described  by  8purr  in  Econ.  Geol.,  vol.  1,  p.  389. 

Y.  Rhyolite,  South  Hilltop  Tunnel,  Jarbidge  district,    /.  S.  1. 1. 

Described  by  F.  C.  Schrader  in  Bull.  4B7.    Gontauu  quartz,  orthodaee,  pjTite, 
magnetite,  and  apatite.    Analymsby  St«gn,  record  No.  2607.    P.  B.  C.  1866. 

Z.  Dike  rock,  near  Lovelock  mine,  Cottonwood  Canyon,  Churcldll  County.    Col- 
lected by  F.  L.  Ransnnie.    Analyjda  by  Steiger,  No.  2410.    P.  R.  C.  1813. 
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a  Loci  dd  iKOlllitti. 


CALIFORNIA. 


L  XOUHT  SHASTA. 


Deecription  of  rocka  (umiahed  by  J.  8.  Diller,  who  also  described  A,  B,  and  Gin 
Bull.  150,  pp.  221,  227. 

A.  Hornblende  andeeite,  Block  Butte,  west  base  of  Shasta.  YiUovMimoie.  Con- 
tains plagioclanc  and  liornblende  in  a  microlitic  groundniaaa.  llie  latt«r  carriea 
hyperathene,  magnetite,  and  amorphous  niatt«r.  Analysis  by  W.  H.  MelvHIe,-  record 
No.  134C.    P.  R.  C.  84. 

B.  Hypersthene  andeeite,  older  flow,  west  base  of  Shasta.  TiUowiUmoit.  Con- 
tains plagioclase,  hyperathene,  magnetite,  and  glas.  Analysis  by  Melville,  No.  1346. 
P.  R.  C.  87, 

C.  Hyperathene  andesite,  like  B,  some  locality,  later  flow.  Timaloae.  Analysis  by 
Melvillo,  No.  1346.    P.  R.  C.  87. 

D.  Pyroxena  ande^ite.  ]at«  flow,  eastern  side  of  Shasta.  Tonaloie,  Contains  small 
crystals  of  pla^oclaso  and  hornblende  in  a  dark  groundmass.  Thin  section  not  cooun- 
ine<l.     Analysis  by  II.  N.  Stokca,  rerord  No.  1532.     P.  R.  C.  1415. 

K.  Plagiorlasebasnit  from  near  MoCloud  River,  south  of  Mount  Shasta.  Hettote.  A 
gray  cellular  rork.  Thin  section  not  examined.  Analysis  by  Stokes,  No.  1632. 
P.  R.  C.  1416. 

F.  Andesite  basalt.  Delta,  Shasta  County.  Beerbachott.  Much  plagioclase  and  a 
few  hyperathenecrysialsiiiagroundmasechieflyof  feldspar,  pyroxene,  and  magnetite, 
with  a  trace  of  olivine.    Analysis  by  Melville,  No.  1346.    P.  R.  C.  1417. 
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None. 

Trace. 

55  OR 

AkOa 

18.93 

FciOk 

2.03 

FaO 

5  56 

MgO 

5  17 

SS.:.:.: 

8  40 

Na^ 

4  S 

KiO 

74 

HiO- 

Trace 

HfO+ 

TK)i 

P,(V 

MdO 

BaO 

99.23 

99.79 

99.96 

100.35 

100.66 

100.42 

The  foUowing  rocks  are  from  Shasta  CouDty  but  Dot  within  oither  the  Mount  Shasta 
cr  the  Laasen  Peak  areas.  Collected  by  J.  S.  Diller,  who  furnishes  the  petrographic 
data. 

A.  Dacite  potphyry,  East  Fork  of  Clear  Creek,  9  miles  above  French  Gulch.  Las- 
$eno9e.  Contains  conspicuous  phenocrysts  of  plagioclase,  a  few  of  quartz,  and  smaller 
ones  of  biotite  and  pyroxene  in  a  groundmass  of  quartz  and-  feldspar.  Analysis  by 
J.  E.  Whitfield,  record  No.  970.    P.  R.  C.  1418. 

B.  Dacite  piHphyry,  Smiths  Gulch,  6  miles  up  Clear  Creek  from  French  Gulch. 
TeUow$Umo9e.    Contains  phenocrysts  of  plagiorlase,  quartz,  biotite,  and  hornblende 
in  a  groundmass  chiefly  of  quartz  and  feldspar.    Analysis  by  Whitfield,  No.  971. 
Also  described  by  J.  P.  Iddings  in  Bull.  150,  p.  233.    P.  R.  C.  90. 

C.  Diorite,  from  One.  YellowsUmoH.  Not  described.  Analysis  by  T.  M.  Chatard, 
record  No.  1107. 

D.  Metarhyolite.  Tonopoae.  The  country  rock  near  Uie  Bully  Hill  mine.  Rich 
in  porphyritic  quartz. 

E.  Metabasalt.  Country  rock,  wall  of  ore  body,  Bully  Hill  mine.  Porphyritic 
quartz  absent. 

Analyses  D,  E,  by  E. T.  Allen,  record  No.  1981.  Tlierocks  are  described  by  Diller 
in  Bull.  213. 


SiOt... 
AlfOs.. 
FeiOi.. 
FeO... 
MgO... 
CaO... 
NatO.. 
KfO... 
HfO-. 
H,0+. 
TiO,... 
PiOk... 

8 

8O1.... 

a 

MoO.. 
.BaO... 


O. 


\ 


66.30 

17.  .W 

2.19 

.55 

.97 

3.12 

5.15 

2.45 

1.25 


Trace. 
15 


.28 


Trace. 


vv.  96 


B 


} 


64.24 
1H.67 
1.40 
1.96 
1.48 
4.11 
4.14 
1.71 

1.18 

.76 
.08 


.22 

.25 

Trace. 


100.20 
.05 

100.15 


} 


68.10 
15.18 
1.34 
1.70 
2.06 
4.66 
3.71 
1.48 

.55 

.35 

.18 


.20 
.06 


99.57 


81.25 

9.03 

.63 

.40 

2.48 

Trace? 

.25 

1.82 

1.09 

2.81 

.08 

Trace. 

.35 


{ 


Trace. 
.05 


100.24 
.13 

100.11 


E 


49.85 

17.00 

4.02 

5.51 

7.65 

1.18 

4.78 

None. 

2.16 

6.65 

.97 

.10 

.07 


None. 
Trace. 


99.94 
.13 

99.81 
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The  16  following  rocks,  from  mining  districts  in  Shasta  County,  were  collected 
by  B.  S.  Butler,  who  furnishes  the  mineralogical  data.  All  but  6  of  them  are  techni- 
cally incomplete. 

A.  Granite  porphyry,  Bully  Hill  district.  Westphahte.  Contains  quartz,  ortho- 
clase,  plagioclase,  iron  ores,  apatite,  and  sphene.  Analysis  by  G.  Steiger,  record 
No.  2378. 

B.  Altered  granite  porphyry,  Bully  Hill.  Contains  quartz,  orthoclase,  plagioclase, 
kaolin,  and  chlorite.    Analysis  by  Chase  Palmer,  No.  2379. 

C.  Granite  porphyry,  near  Shasta  King  mine.  Westphahse.  Contains  quartz,  or- 
thoclase, plagioclase,  iron  ore,  apatite,  zircon,  >and  sphene.  Analysis  by  Steiger, 
No.  2378. 

D.  Altered  granite  porphyry,  near  Shasta  King  mine.  Contains  quartz,  orthoclase, 
plagioclase,  chlorite,  and  epidote.    Analysis  by  Palmer,  No.  2379. 

£.  Granite  porphyry.  Afterthought  district.  Vulcanose.  Contains  quartz,  ortho- 
clase, plagioclase,  and  iron  ore.    Anal3r8is  by  Steiger,  No.  2378. 

F.  Granite  porphyry.  Little  Backbone  Mountain.  Vulcanose.  Contains  quartz, 
orthoclase,  pli^oclase,  magnetite  or  ilmenite,  apatite,  and  sphene.  Analysis  by  R.  C. 
Wells,  No.  2380. 


SiOs.. 

AUG,. 

FeiO,. 

FeO.. 

MgO. 

CaC. 

NaiO. 

KsO.. 

HfO- 

HfO+ 

TiOi. 

ZrOi.. 

COj.. 

PfO.. 

S 

MnO.. 


A 

B 

C 

D 

E 

78.50 

83.73 

8a  09 

76w80 

76.52 

11.50 

0.83 

10.80 

12.27 

12.08 

.11 

None. 

1.07 

.72 

.92 

1.82 

.64 

.83 

1.64 

.93 

.46 

.04 

.58 

1.17 

None. 

.50 

.21 

.38 

.71 

1.21 

6.04 

3.52 

5.60 

4.34 

6.19 

None. 

.61 

None. 

L26 

None. 

.30 

.82 

.24 

.20 

.34 

.82 

.85 

.52 

1.13 

.62 

.27 

.16 

.18 

None. 

.01 

None. 

None. 

None. 

None. 

.14 

.46 

.03 

.04 

.06 

.13 

None. 

.57 

.03 

.02 

.03 

100.51 

100.25 

100.34 

100.38 

100.11 

74.32 

12.08 

.54 

1.51 

.    .03 

4.17 

4.15 

.32 

.20 

2.31 

.22 


None. 


99.85 


BaO,  SrO,  and  SO3  absent. 

G.  Altered  granite  porphyry,  between  Mammoth  and  Summit  mines.  Contains 
quartz,  orthoclase,  plagioclase,  chlorite,  epidote,  calcite,  and  sericite.  Analysis  by 
Wells,  No.  2380. 

H.  Altered  granite  porphyry,  near  Iron  Mountain  mine.  Contains  quartz,  ortho- 
clase, plagioclase,  chlorite,  and  epidote.    Analysis  by  Palmer,  No.  2379. 

I.  Silicified  granite  porphyry,  near  Clipper  mine.  Contains  quartz,  feldspar,  and 
sericite.    Analysis  by  Palmer,  No.  2379. 

J.  Monzonite,  railroad  cut  near  Spring  Creek.  Vulcanose.  Contains  quartz,  ortho- 
clase, plagioclase,  hornblende,  iron  ore,  and  apatite.    Analjrsis  by  Steiger,  No.  2378. 

K.  Inclusion  in  monzonite.  Bandose.  Contains  quartz,  orthoclase,  plagioclase, 
iron  ore,  chlorite,  and  epidote.    Analysis  by  W.  T.  Schaller,  No.  2377. 
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Q 

H 

I 

J 

K 

SiOi 

77.68 

12.38 

.42 

1.26 

.01 

.41 

3.88 

3.75 

.13 

.42 

72.53 

14.00 

1.57 

1.84 

2.56 

.23 

.63 

1.01 

.23 

8.62 

76.47 

13.00 

.18 

.40 

1.74 

.10 

4.76 

.65 

.20 

1.34 

71.48 

13.24 

.04 

3.30 

1.42 

8.75 

3.84 

.44 

.22 

1.51 

.32 

None. 

.05 

.06 

62.77 

AkOt. 

15.04 

F««Os 

4.60 

FeO 

1.02 

MjO 

2.30 

SSv:::::::::::::::.:..:: : 

6.76 

NtaO 

2.60 

So.::::::::::::::::::::::::..: 

.08 

HfO— 

.05 

HflO-l- 

3.01 

T10« 

Nome. 

None. 

None. 

.23 

Pi0»:*'* 

100.24 

100.02 

00.02 

10a57 

100.26 

L.  Diorite  dike,  near  Minnesota  mine.  Contains  quartz,  orthoclase,  plagioclase, 
hornblende,  iron  ore,  chlorite,  and  epidote.    Analysis  by  Schaller,  No.  2377. 

M.  Diorite  porphyry,  near  Uncle  Sam  mine.  Contains  quartz,  plagioclase,  iron  ore, 
chlorite,  and  epidote.    Analysis  by  Schaller,  No.  2377. 

N.  Diorite  dike,  near  Keswick.  Auvergnose.  Contains  hornblende,  plagioclase, 
orthoclase,  and  iron  ore.    Analysis  by  Wells,  No.  2380. 

O.  Diabase,  Butcher  Creek.  Hesiose.  Contains  plagioclase,  orthoclase,  pyroxene, 
hornblende,  and  iron  ore.    Analysis  by  Wells,  No.  2380. 

P.  Feldspar-epidote  rock,  dike  near  Spread  Eagle  mine.  /.  4.  1.  5.  Contains 
quartz,  orthoclase,  plagioclase,  biotite,  epidote,  sphene,  apatite,  and  zircon.  Analysis 
bySteiger,  No.2378. 


L 

M 

N 

O 

P 

SiOt 

54.15 
15.38 
4.25 
7.32 
4.70 
7.70 
1.25 
.02 
1.02 
3.83 

52.13 

18.65 

4.88 

4.42 

3.20 

ia52 

1.55 

.15 

.65 

3.28 

47.32 

17.00 

3.80 

6.48 

8.58 

10.01 

2.36 

.46 

.34 

3.23 

52.65 

17.81 

2.08 

6.35 

5.35 

0.03 

2.85 

.50 

.21 

3.06 

68.75 

AbOi 

16.75 

FetOi 

.48 

FeO 

1.72 

MgO 

.83 

CbO 

.80 

NiijO 

6.06 

K|0                   

80 

HiO- 

.84 

HfO+ 

1.52 

TiOj 

.27 

C0« 

.38 

.87 

Trace. 

Trace. 

None. 

P^O* 

.16 

MnO  _            

.04 

BaO 

.03 

SrO 

.03 

100.00 

100.30 

09.67 

09.91 

100.06 

In  this  group  of  analyses,  A  to  P,  when  not  otherwise  stated,  Ti02  and  P2O5  were 
not  separately  determined. 

t.  LASSBir  PEAK  RZOIOV. 

Rocks  collected  by  J.  S.  Diller,  who  has  furnished  the  petrpgraphic  data.  Nearly 
all  are  from  the  area  covered  by  the  Lassen  Peak  atlas  sheet  of  the  United  States 
Geological  Survey.  The  quartz  basalts  have  been  described  by  Diller  in  Bull.  79, 
and  partly  in  Am.  Jour.  Sci.,  3d  ser.,  vol.  33,  p.  49.  The  analyses  are  so  numerous 
that  it  seems  best  to  divide  them  into  subordinate  groups. 
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I.    RHYOLITE. 

A.  Rhyolite,  a  short  distance  northwest  of  Willow  Lake,  near  the  Geyser,  Plumas 
County.  Alaskose.  A  light-gray  rock  with  occasional  phenocrysts  of  quartz  and 
feldspar  in  a  granular  groimdmass  of  the  same  materials.  Analysis  hy  W.  F.  Hille- 
brand,  record  No.  414.    P.  R.  C.  1419. 

B .  Rhyolite,  2  miles  northwest  of  Deer  Creek  Meadows,  Tehama  County.  Tehamose. 
Shows  many  small  crystals  of  quartz,  feldspar,  and  biotite  in  a  spherulitic  groundmass. 
Analysis  by  HiUebrand,  No.  415.    P.  R.  C.  1420. 

C.  Rhyolite,  Slate  Creek,  west  of  Deer  Creek  Meadows.  Tehamose.  Composed 
wholly  of  spherulites,  some  of  which  include  crystals  of  feldspar  or  biotite.  Analysis 
by  Hillebrand,  No.  416.    P.  R.  C.  1421. 

D.  Rhyolite,  summit  of  Mount  Stover,  Plumas  County.  Toacanose.  Composed 
almost  wholly  of  spherulites,  with  a  few  crystals  of  feldspar  and  hornblende.  Analysis 
by  Hillebmnd,  No.  417.    P.  R.  C.  1422. 

E.  Rhyolite,  near  Slate  Creek,  west  of  Deer  Creek  Meadows.  To9canose.  A 
perlite  composed  chiefly  of  little  glass  balls,  with  a  few  spherulites,  and  crystals  of 
feldspar  and  biotite.    Analysis  by  Hillebrand,  No.  418.    P.  R.  C.  1423. 

F.  Rhyolite,  1)  miles  northeast  of  Clipper  Mills,  on  tramway  to  Rock  Creek,  Shasta 
County.  Tehamose.  A  spherulitic  rock  containing  a  few  microscopic  particles  of 
feldspar  and  hornblende.    Analysis  by  Hillebrand,  No.  678.    P.  R.  C.  1424. 

G.  Rhyolite  tuff,  divide  between  the  west  fork  of  Willards  Creek  and  the  stage  road, 
in  Lassen  County.  Elevation,  5,800  feet.  Composed  almost  wholly  of  fine  angular 
particles  of  clear  glass.    Analysis  by  George  Steiger,  record  No.  1427.    P.  R.  C.  1425. 

Materials  for  A  to  F  dried  at  110^  previous  to  analysis. 


SiOs.. 

Ai,o,. 

FeiO,. 
FeO... 
MgO.. 
CaO... 
NaiO.. 
KsO... 
HtO-. 
H,0+. 
TiO,. . 
PfO... 
MnO.. 
8rO... 
BaC. 
LitO.. 
SOt... 


74.24 

14.50 

1.27 

.67 

.25 

.11 

3.00 

3.66 


2.04 
.20 
.07 
.06 

Trace. 
.18 

None. 
.03 


100.28 


B 


74.65 

14.11 

1.06 

.29 

.20 

.80 

2.81 

4.59 


1.40 
.21 

Trace. 
.11 

Trace. 
.08 

None. 


100.33 


73.62 

14.24 

.93 

.67 

.33 

1.07 

3.25 

4.28 


1.29 
.21 
.02 
.08 

Trace. 
.10 

None. 


100.09 


72.40 

14.81 

.81 

.88 

.47 

1.94 

3.91 

3.90 


.59 
.18 
.03 
.07 
.04 
.10 
Trace. 


100.13 


E 


73.64 

13.44 

.60 

.74 

.26 

1.26 

3.51 

4.50 


1.99 
.11 
.06 
.06 
.02 
.11 
Trace. 


100.30 


74.60 

13.41 

1.28 

.30 

.26 

1.08 

3.38 

4.50 


.85 
.16 
.03 
.06 

None. 
.11 

Trace. 


100.02 


G 


70.01 

12.61 

1.47 

.50 

.72 

1.06 

1.94 

5.12 

2.37 

4.68 


.04 
Trace. 


100.52 


2.    DACITE8   AND   ANDE8ITE8. 

A.  Gray  dacite,  liassen  Peak.  Lassenose.  Contains  hornblende,  biotite,  plagio- 
clase,  quartz,  scarce  pyroxene,  magnetite,  apatite,  and  a  glassy  base.  Analysis  by 
T.  M.  Chatard,  record  No.  111.     P.  R.  C.  82. 

B.  Secretion  in  dacite,  Lassen  Peak.  Composed  chiefly  of  plagioclase  and  horn- 
blende.    Analysis  by  Chatard,  No.  110.     P.  R.  C.  1426. 

C.  Reddish  dacite,  Lassen  Peak.  Essentially  like  A.  Analysis  by  Chatard,  No. 
110.     P.  R.  C.  1427. 

D.  Dacite,  near  the  timber  line,  west  base  of  Lassen  Peak.  Lassenose.  Small 
phenocrysts  of  plagioclase  and  hornblende,  with  a  few  of  quartz,  in  a  reddish-gray 
groundmass  containing  much  amorphous  matter.  Analysis  by  W.  F.  Hillebrand, 
record  No.  668.     P.  R.  C.  1428. 
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E.  Secretion  in  D.    He»»o9e.    Composed  esBentially  of  plagioclaae  and  hornblende. 
AnalysiB  by  Hillebrand,  No.  669.    P.  R.  C.  1429. 
Rocks  A,  C,  D,  and  E  described  by  Diller  in  Bull.  150,  p.  217. 


SiOs... 

Ayou 

FeriOt. 

FeO... 

MgO.. 

CaO... 

NaiO.. 

K|0... 

HiO... 

TIOi.. 

PfO... 

MdO.. 

8rO.. 

BaO.. 

UfO.. 


60.51 

15.75 

3.34 


2.09 
1.71 
3.80 
S.34 

.50 


Trac«. 


100.19 


B 


58.07 

18.60 

5.94 


6.80 
2.84 
3.06 
2.24 
1.35 


Undet. 


09.88 


68.20 

16.08 

3.76 


2.07 
4.33 
2.08 
1.52 
.44 


100.27 


D 


68.32 

15.26 

1.66 

1.26 

1.32 

3.26 

4.27 

2.81 

1.37 

.31 

.12 

.04 

Trace. 

.07 

Trace. 


100.07 


E 


55.14 

19.10 

6.16 

.54 

4.23 

8.36 

3.71 

1.04 

.01 

.52 

.18 

.11 

.07 

Trace. 

Trace. 


100.07 


F.  Dacite,  east  end  of  Chaos,  northwest  base  of  Lassen  Peak.  Lassenose.  The 
3rounge8t  dacite  of  the  re^on.  Contains  quartz,  feldspar,  biotite,  and  hornblende, 
emb^ded  in  a  clear  pumiceous  glass.  Analysis  by  W.  F.  Hillebrand,  record  No. 
670.    Described  by  Diller  in  Bull.  150,  p.  218.    P.  R.  C.  1430. 

G.  Secretion  in  F.  Hessose,  Consists  chiefly  of  plagioclase  and  hornblende,  with 
some  olivine  and  clear  glass.    Analysis  by  Hillebrand,  No.  671.    P.  R.  C.  1431. 

H.  Dacite  (?),  west  side  of  old  crater  rim  near  the  Thumb,  at  the  head  of  Mill  Creek, 
Shasta  County.  YellowsUmose.  Shows  phenocrysts  of  hornblende,  plagioclase,  and 
pyroxene,  and  apparently  of  quartz,  in  a  gray,  microlitic  groundmass.  AnalysiB  by 
Hillebrand,  No.  674.     P.  R.  C.  1432. 

I.  Streaked  dacite,  falls  of  South  Fork  of  Bear  Creek,  Shasta  County.  La^enose. 
Contains  plagioclase  with  a  little  sanidine,  hornblende,  quartz,  magnetite,  some 
p3rroxene  inclusions,  and  glass  base.  Analysis  by  R.  B.  Riggs,  record  No.  524. 
P.  R.  C.  80.    Described  by  Diller  in  Bull.  150,  p.  213. 

J.  Dacite  tuff.  Rice's  quarry,  6  miles  southeast  of  Paskenta,  Tehama  County.  Clear 
glass,  with  fragments  of  quartz,  feldspar,  and  hornblende.  Analysis  by  George  Steiger, 
record  No.  1427.    P.  R.  C.  1433.        Described  by  Diller  in  Bull.  470. 

J  2.  Another  sample  of  J.  Analysis  by  E.  T.  Allen,  record  No.  2020.  See  Diller, 
Am.  Jour.  Sci.,  4th  ser.,  vol.  15,  p.  360.    P.  R.  C.  1434. 


F 

G 

H 

I 

J 

Jt 

8IOi 

68.72 
15.15 
1.16 
1.76 
1.28 
3.30 
4.26 
2.78 

53.35 
19.22 
3.28 
4.48 
4.86 
9.76 
2.89 
.99 

63.81 
17.07 
2.11 
2.15 
2.28 
4.97 
4.08 
1.96 

68.10 

15.50 

3.20 

None. 

.10 

3.02 

4.20 

3.13 

65.78 
14.87 
1.27 
1.00 
1.89 
2.41 
2.58 
2.71 
2.87 
4.32 

60.23 

AliOi 

18.64 

FCiOt 

3.81 

FeO 

.88 

kgO 

1.64 

CaO 

6.04 

NaiO 

3.87 

K|0 

1.46 

HiO—  

.95 

H|0+ 

.74 
.31 

.77 
.56 

1.03 
.38 

2.72 
.15 

1.97 

TIOi 

.57 

ZrOt 

.01 

PiOi 

.09 
.11 
.03 
.07 

.10 

.15 

.03 

Trace? 

.10 
.09 
.03 
.04 

.03 
Trace. 
Trace. 

.06 

.06 
Trace. 

.20 

llnO 

Trace. 

8rO 

.05 

BaO 

.11 

CriOi 

Trace. 

LiiO.V/.!! 

Trace. 

Trace. 

Trace. 

None. 

99.76 

100.44 

100.10 

100.21 

09^78 

100.43 
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K.  Pyroxene  andesite,  west  end  of  Butte  Mountain,  Plumas  County.  Hessose. 
Prominent  phenocryets  of  pyroxene  and  minute  ones  of  plagioclase,  in  a  dark  ground- 
mass  containing  much  globulitic  matter.  Analysis  by  W.  F.  HiUebrand,  record 
No.  411.    P.  R.  C.  1435. 

L.  Pyroxene  andesite,  south  base  of  Bumey  Butte,  Shasta  County.  Tonalose. 
Niunerous  small  phenocrysts  of  plagioclase  and  a  few  of  pyroxene,  in  a  gray  ground- 
mass  containing  much  amorphous  matter.  Analysis  by  R.  B.  Riggs,  record  No.  684. 
P.  R.  C.  1436. 

M.  Hornblende  andesite,  Tuscan  Buttes,  7  miles  east  of  Red  Bluff.  Tonalose.  A 
few  small  phenocrysts  or  fragments  of  hornblende,  in  a  ground  mass  consisting  mainly 
of  plagioclase  and  gray  microlitic  matter.  AnalysiB  by  Hillebrand,  No.  412.  P.  R.  C. 
1437. 

N.  Hornblende  andesite,  near  Buntingville,  Lassen  County.  LoMenose.  A  few 
phenocrysts  of  hornblende,  in  a  groundmass  consisting  mainly  of  small  feldspars. 
Analysis  by  T.  M.  Chatard,  record  No.  413.    P.  R.  C.  1438. 

O.  Hornblende  andesite,  northwest  summit,  head  of  Bumey  Creek,  Shasta  County. 
Tonalose.  Inconspicuous  plagioclase  and,  rarely,  olivine,  in  a  groundmass  of  plagio- 
clase and  pyroxene.  Numerous  dark  spots  are  due  to  altered  hornblende.  Analysis 
by  Riggs,  No.  683.    P.  R.  C.  1439. 

RocImu  this  group  dried  at  105^  before  analysis. 
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P.  Hypersthene  andesite,  1  mile  west  of  summit  on  Bidwell's  road,  Butte  County. 
Andose.  Rich  in  small  phenocrysts  of  plagioclase  and  pyroxene,  mostly  hypersthene, 
in  a  groundmass  of  the  same  minerals,  with  magnetite,  and  probably  some  amorphous 
matter.    Analysis  by  W.  F.  Hillebrand,  record  No.  410.    P.  R.  C.  1440. 

Q.  Hypersthene  andesite,  old  crater  at  head  of  Mill  Creek.  Andose.  Contains 
small  phenocrysts  of  plagioclase  and  hypersthene,  in  a  groundmass  of  plagioclase, 
pyroxene,  magnetite,  etc.  Some  greenish  pseudomorphs  suggest  former  olivine. 
Analysis  by  T.  M.  Chatard,  record  No.  409.    P.  R.  C.  1441. 

R.  Hypersthene  andesite,  2  miles  south  of  Suppans  Mountain,  Tehama  County. 
Tonalose.  Abundant  plagioclase  and  hypersthene,  with  traces  of  hornblende,  in  a 
microlitic  groundmass.    Analysis  by  Hillebrand,  No.  672.     P.  R.  C.  1442. 

S.  Secretion  in  R.  Bandose.  Composed  chiefly  of  plagioclase  and  hypersthene, 
with  some  quartz  and  amorphous  matter.  Analysis  by  Hillebrand,  No.  673.  P.  R.  C. 
1443. 

T.  Hypersthene  andesite,  west  base  of  Suppans  Mountain,  near  Lassen  Peak, 
Tehama  County.  Tonalose.  Contains  numerous  microscopic  crystals  of  plagioclase 
and  hypersthene,  in  a.  microlitic  groundmass.  Analysis  by  Hillebrand,  No.  676. 
P.  R.  C.  1444. 

Rocks  dried  at  lOO''  to  llO''  before  analysis. 
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U.  Hypenthene  andesite,  1  mile  southwest  of  Thumb,  head  of  Bailey  Creek,  near 
LaflBen  Peak.  Tonalote,  Abundant  but  inconspicuous  plagioclase  and  hypersthene, 
in  a  midolitic  groundmass  containing  many  small  crystals  of  plagioclase.  Analysis 
by  W.  F.  Hillebrand,  record  No.  675.    P.  R.  C.  1445. 

V.  Hypersthene  andesite,  west  summit  of  Crater  Peak,  Shasta  County.  Yellow- 
tUmoH.  Microphenocrysts  of  feldspar  and  hypersthene  in  a  groundmass  consisting 
laigely  of  the  same  minerals,  with  some  amorphous  matter.  Analysis  by  Hille- 
brand, No.  679.    P.  R.  C.  1446. 

W.  Hypersthene  andesite,  north  slope  of  Crater  Peak.  Tomlo9e,  Phenocrysts  of 
plagioclase  and  hypersthene  in  a  groundmass  containing  much  dark  amorphous 
matter.    Analysis  by  Hillebrand,  No.  680.    P.  R.  C.  1447. 

X.  Secretion  in  W.  Hesiose.  Composed  chiefly  of  plagioclase,  hypersthene,  and 
a  gk)bulitic  base.    Analysis  by  Hillebrand,  No.  681.    P.  R.  C.  1448. 

Y.  Andesitic  tufT,  Stillwater  Creek,  8  miles  northeast  of  Redding.  Contains  pla- 
gioclase, hornblende,  rare  hypersthene,  magnetite,  and  glass.  Fragments  of  andesite 
are  inclosed.  Analysis  by  W.  H.  Melville,  record  No.  1346.  Described  by  Diller 
in  Bull.  150,  p.  211.    P.  R.  C.  79. 

Rocks  dried  at  lOO''  to  llO''  before  analysts. 
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3.    BASALTS. 


The  quartz  basalts  are  described  by  Diller  in  Bull.  79.  That  from  Mitylene  was 
analyzed  for  comparison  with  the  Cinder  Cone  series. 

A.  Quartz  basalt,  Cinder  Cone,  10  miles  northeast  of  Lassen  Peak.  Andose.  Con- 
tains plagioclase,  pyroxene  (mostly  hypersthene),  olivine,  quartz,  and  much  unindi- 
vidualized  base;  the  latter  about  25  per  cent.    Magnetite  is  also  present;  augite  occurs 
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sparingly.  Analysis  by  W.  F.  Hillebnnd,  record  No.  407.  F.  B.  C.  101.  Also 
described  in  Bull.  150.  p.  252. 

B.  Volcanic  bomb  from  quartz  baoalt,  Cinder  Gone.  Avdat.  Analysis  by  Hille- 
brand,  No.  665.     P.  R.  C.  1449. 

G.  Lapilli  from  quartz  baoalt,  Cinder  Cone.  Ando»e.  Analyms  by  BiUebrand, 
No.  667.    F.  B.C.  96.    Also  described  in  Bull.  150,  p.  249.    P.  R.  G.  791. 

D.  Volcanic  sand,  one-half  mile  northeast  of  Ginder  Cone.  Andoae.  Analysis  by 
Hillebrand,  No.  663.     P.  R.  C.  792. 

E.  White  pumiceouB  inclosure  from  quarts  basalt,  Cinder  Cone.  AWxtAoat. 
AnalyaiH  by  Hillebrand,  No.  664.    Uaiuly  glass.    P.  B.  C.  793. 

Bocks  dried  at  100°  to  110°  before  analysis. 
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F.  Quartzbasalt.oDe-hslfnulesouthofCinderC^me.onborderoflavafield.  Camp- 
Umiat.    Analyms  by  Hillebrand,  No.  666.    P.  B.  C.  794. 

G.  Quartz  basalt,  west  end  of  Lake  Bidwell,  on  border  of  Cinder  Cone  lava  field. 
AndoK.  Contains  a  few  grains  of  quartz,  much  ohvine  and  plagioclase,  leas  pyrosene, 
and  a  globuUtic  base.    Analysis  by  Hillebrand,  No.  661.    F.  B.  C.  795. 

H.  Quartz  basalt,  Silver  Lake,  near  Lassen  Peak.  Ando»e.  Contains  occasional 
grains  of  quartz,  much  feldspar  and  olivine,  letH  pyroxene,  and  a  brownish  base. 
Analysis  by  Hillebrand,  No.  662.     P.  B.  C.  790. 

I.  Quartz  baealt,  resting  on  dacite,  near  west  baae  of  Lassen  Peak.  BandoK. 
Analysis  by  Hillebrand,  No.  677.     P.  R.  C.  796. 

J.  Quartz  basalt,  island  of  Mitylcne,  coast  of  Ada  Minor.  Tonalon.  Analysis  for 
comparison  with  the  Cinder  Cone  series,  by  T,  M,  Cbatard,  record  No.  S45. 

Rocks  F  to  I  dried  at  J00°  to  110°  before  analysis. 
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K.  Recent  basAlt,  Pit  River.  Rich  in  feldspar  and  augite,  poor  in  olivine.  Par- 
till  analyaa  by  F.  W.  Okrke,  record  No.  109. 

L.  Banlt,  1  mile  eoutheast  of  Pftynes  Creek,  on  the  road  from  Red  Bluff  to  Lassen 
Peak.  Auvergnote.  A  normal  basalt,  rather  rich  in  olivine.  Analysis  by  T.  M. 
Chataid,  record  No.  405.    P.  R.  C.  1242. 

M.  Basalt,  summit  of  Inskip  Crater,  25  miles  east  of  Red  Bluff.  Auvergna9e, 
liainly  feldspar  and  au^te,  with  a  few  phenocrysts  of  olivine.  Analysis  by  Hille- 
l»and  and  Chatard,  record  No.  406.    P.  R.  C.  1450. 

N.  Basalt  from  the  cone  at  south  base  of  Bumey  Butte,  Shasta  Coimty.  Andote, 
Composed  of  plagioclase  and  augite,  with  some  olivine  and  a  globulitic  base.  Analysis 
by  R.  B.  Riggs,  reccnd  No.  685.    P.  R.  C.  1451. 

O.  Basalt,  near  east  end  of  rim  of  Crater  Peak,  Shasta  County.  HeuoM.  Contains 
plagioclase  and  pyroxene,  some  of  the  latter  being  hypersthene,  with  a  trace  of  olivine. 
Analysis  by  R.  B.  Rigspei,  record  No.  682.    P.  R.  C.  1452. 

P.  Hornblende  basalt,  Kosk  Creek  near  its  mouth,  by  the  great  bend  of  Pit  River, 
Shasta  County.  Auvergno9e.  Contains  abundant  phenocrysts  of  hornblende,  with 
a  few  of  plagioclase,  pyroxene,  and  olivine,  in  a  groundmass  of  plagioclase,  augite,  and 
magnetite.  The  hornblendes  are  deeply  corroded,  and  some  have  disappeared,  leav- 
ing groups  of  magnetite  grains  to  mark  their  former  presence.  Analysis  by  L.  G. 
Eakins,  record  No.  1022.  Described  by  Diller  in  Am.  Geologist,  vol.  19,  p.  253.  P. 
R.  C.  1453. 

Rocks  dried  at  105^  to  110^  before  analysis,  except  in  the  case  of  the  rock  marked  L. 
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S.  PLUMAS  COUKTY. 

Some  rocks  from  this  county  are  described  under  the  heading  of  the  Lassen  Peak 
area.  The  following  rocks,  with  two  exceptions,  were  collected  by  H.  W.  Turner, 
who  supplies  the  descriptions: 

A.  Granite,  dike  in  serpentine,  south  slope  of  Grizzly  Hill.  Near  alaskose.  De- 
scribed by  Turner  in  Am.  Geologist,  vol.  17,  p.  375.  Contains  quartz,  albite,  and 
muscovite.    Analysis  by  H.  N.  Stokes,  record  No.  1562.    P.  R.  C.  757. 

B.  Metarhyolite,  near  Tower  Rock,  Grizzly  Mountains.  Toscanoae.  Described  by 
Turner  in  14th  Ann.,  p.  441.  Contains  porphyritic  quartz,  feldspar,  and  pyrite,  in  a 
fine  groimdmasB.    Analysis  by  W.  F.  Ilillebrand,  record  No.  1273.     P.  R.  C.  741. 

C.  Dacite,  near  Greenville.  Yukonose.  Collected  by  Diller,  who  finds  pheno- 
crysts of  quartz  in  a  groundmass  chiefly  of  quartz  and  feldspar.  Analysis  by  HiUe- 
brand,  record  No.  1458.    P.  R.  C.  1454. 

D.  Granodiorite,  southwest  base  of  Mount  Ingalls.  Yellow8t<mo9e.  Description 
supplied  by  Turner.  Contains  plagioclase,  quartz,  orthoclase,  brown  mica,  green 
hornblende,  iron  oxide,  and  a  little  apatite,  sphene,  and  epidote.  Analysis  by  Hille- 
biand,  record  No.  1456.    P.  R.  C.  727. 
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E.  Granodiorite,  Spanish  Peak.  Tonalose.  Description  supplied  by  Turner. 
Contains  plagioclase,  quartz,  orthoclase,  biotite,  hornblende,  iron  ore,  and  apatite; 
also  abundant  secondary  epidote  and  chlorite.  Analysis  by  Stokes,  record  No.  1562. 
P.  R.  C.  756. 
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F.  Rhyolite,  3)  miles  southwest  of  Grizzly  Peak.  Toscanoae.  Description  fur- 
nished  by  Turner.  Contains  sanidine,  with  less  quartz  and  biotite,  in  a  glassy 
ground  mass.    Analysis  by  Hillebrand,  record  No.  1461.    P.  R.  C.  776. 

G.  Hornblende  andesite,  4  miles  from  Pilot  Peak.  Tonalose.  Described  by  Tur- 
ner in  14th  Ann.,  p.  441.  Contains  plagioclase  and  hornblende  in  a  groundmass  car- 
rying grains  of  magnetite.    Analysis  by  Hillebrand,  record  No.  1432.     P.  R.  C.  716. 

H.  Hornblende-pyroxene  andesite,  southwest  base  of  Mount  Ingalls.  Tonalose. 
Description  supplied  by  Turner.  Contains  plagioclase,  rhombic  pyroxene,  augite, 
brown  hornblende,  and  magnetite,  with  much  glass  in  the  groundmass.  Analysis  by 
Hillebrand,  record  No.  1456.     P.  R.  C.  728. 

I.  Hypersthene  andesite,  Franklin  Hill.  Hessose.  Description  supplied  by  Tur- 
ner. Contains  plagioclase,  rhombic  pyroxene,  augite,  and  magnetite.  Probably  no 
glass.    Analysis  by  Hillebrand,  record  No.  1548.     P.  R.  C.  754. 
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J.  Dolerite,  Mount  Ingalls.  Hessose,  Described  by  Turner  in  14th  Ann.,  p.  441. 
GoDtains  plagioclaae,  augite,  hypersthene,  magnetite,  and  a  few  olivinee.  AnalyeiB 
by  W.  F.  Hillebiand,  record  No.  1273.    P.  R.  C.  739. 

K.  Dolerite,  Mount  Ingalls.  Hessose.  Also  in  14th  Ann.,  p.  441.  Like  J  but 
with  scarcely  any  olivine.    Analysis  by  HlUebrand,  record  No.  1432.    P.  R.  C.  740. 

L.  Basalt,  4  miles  southeast  of  Mount  Ingalls.  Andose.  Also  in  14th  Ann.,  p.  441. 
Contains  plagioclase,  olivine,  augite,  and  magnetite.  Analysis  by  Hillebrand,  record 
No.  1273. 

M.  Olivine  basalt,  1)  miles  from  Franklin  Hill.  Hessose,  Contains  plagioclase, 
augite,  partly  altered  olivine,  magnetite,  and  probably  some  glass.  Description  sup- 
plied by  Turner.    Analysis  by  Geoige  Steiger,  record  No.  1596.    P.  R.  C.  755. 

N.  Serpentine,  Greenville.  Described  by  Diller  in  Bull.  150,  p.  372.  Besides  ser- 
pentine, the  rock  contains  some  magnetite  and  less  chromite,  with  remnants  of  the 
pyroxene  from  which  the  serpentine  was  in  great  part  derived.  Analysis  by  W.  H. 
Melville,  record  No.  1346.    P.  R.  C.  145. 
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4.  BUTTZ  coxnrTY. 

Rocks  from  this  county  are  also  to  be  found  under  the  heading  of  the  Lassen  Peak 
r^on.  The  following  rocks  were  collected  by  H.  W.  Turner,  to  whom  the  petrographic 
data  are  due.  Analyses,  with  two  exceptions,  by  W.  F.  Hillebrand,  record  Nos.  1432, 
1456,  1461,  and  1548.    Analysis  G  is  by  H.  N.  Stokes,  record  No.  1562. 

A.  Granodiorite,  north  side  of  south  fork  of  Feather  River,  opposite  Enterprise. 
Lassenose.  Described  in  14th  Ann.,  p.  441.  Contains  plagioclase,  potash  feldspar, 
quartz,  hornblende,  brown  mica,  and  accessory  minerals.  The  ferromagnesian 
minerals iLre  largely  altered  to  chlorite.    P.  R.  C.  720. 

B.  Granodiorite,  2  miles  east  of  Bangor.  Tonalose.  Composition  like  A.  The 
mica  is  laigely  altered  to  chlorite.    See  14th  Ann.,  p.  441.    P.  R.  C.  717. 

C.  Diorite,  South  Honcut  Creek.  Beerbachose.  Description  supplied  by  Turner. 
Contains  feldspar,  probably  all  plagioclase,  brown  hornblende,  and  a  little  chlorite. 
P.  R.  C.  775. 

D.  Quartz  diorite,  4.6  miles  south  of  Table  Mountain,  on  ridge  between  Butte  and 
Plumas  counties.  Camptonose.  Described  in  17th  Ann.,  pt.  1,  p.  521.  Contains 
hornblende,  feldspar,  quartz,  rutile,  and  a  little  secondary  chlorite  and  epidote. 
P.  R.  C.  758. 

£.  Amphibole,  separated  from  D.    Analysis  by  William  Valentine,  record  No.  1723. 
Cr20s  determination  by  Hillebrand. 
82236'— Bull.  691—15 12 
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F.  Meta-andedte  tuff.  Described  in  14th  Ann.,  p.  441.  Contains  plagioclase, 
augite,  epidote,  chlorite,  and  secondary  hornblende.    P.  R.  0.  719. 

G.  Uralite  diorite,  1  mile  southeast  of  Forbestown.  Omose,  Described  in  17th 
Ann.,  pt.  1,  p.  521.    Contains  plagioclase,  hornblende,  and  magnetite.    P.  R.  C.  751. 

H.  Basalt,  Oroville,  Table  Moimtain.  Camptonose,  Described  in  14th  Ann.,  p. 
441.    Contains  plagioclase,  olivine,  augite,  and  magnetite.    P.  R.  C.  718. 

I.  Altered  peridotite,  5  miles  northeast  of  Strawberry  Valley.  Largely  serpentine, 
with  olivine,  hornblende,  magnetite,  and  caldte  or  dcdomite.    P.  R..C.  742. 
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a  Includes  possible  TiOs. 
6.  BIEBRA  OOXnfTY. 

Rocks  collected  and  described  by  H.  W.  Turner.  See  paper  in  17th  Ann.,  pt.  1,  p. 
521.  Additional  details  supplied  by  Turner  are  given  here.  Analyses  A  to  H  by 
W.  F.  Hillebrand,  record  Nos.  1456  and  1548.  Analysis  I  by  H.  N.  Stokes,  record  No. 
1514. 

r 

A.  Granulite  (aplite),  Yuba  Gap,  road  east  of  Sierra  Buttes.  Toscanose,  Contains 
orthoclase,  microcline,  quartz,  plagioclase,  some  shreds  of  greenish  mica,  and  a  little 
iron  ore,  chlorite,  and  apatite.    P.  R.  C.  730. 
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B.  6mQiilite(aplite),  dike  east  of  Milton.  Tomxmate.  Contains  orthoclase,  quartz, 
pb^odase,  a  little  microcline,  brown  mica,  and  iron  ore.    P.  R.  0.  734. 

G.  Biotite-quarts  monzonite,  Indian  Valley.  Latsenoie.  Contains  plagioclase, 
orthodase,  quartz,  brown  mica,  apatite,  and  iron  ore.    P.  R.  C.  737. 

D.  Quartz  diorite  porphyry,  dike  in  Indian  Valley  granite.  YellowtUmou,  Con- 
tains plagioclase,  hornblende,  biotite,  and  quartz.    P.  R.  C.  738. 

E.  Quartz-mica  diorite,  laige  area  east  of  Milton.  Harzase.  Contains  plagioclase, 
a  tuibid  feldspar  which  is  apparently  not  orthoclase,  quartz,  green  hornblende,  brown 
mica,  iron  ore,  and  apatite.    P.  R.  C.  732. 
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F.  Diabase  porphyry,  dike  east  of  Milton.  Camptonose.  Contains  labradorite  and 
other  plagioclase,  augite,  and  hornblende,  the  last  mineral  being  perhaps  secondary. 
P.  R.  C.  733. 

G.  Hypersthene  andeslte,  point  northeast  of  Goodyears  Bar.  YelUnostonage.  Con- 
tains plagioclase  and  rhombic  pyroxene,  a  little  augite,  and  scales  which  seem  to 
represent  former  biotite,  now  replaced  by  magnetite.    P.  R.  C.  731. 

H.  Hornblende-pyroxene  andesite,  dike  southeast  of  Poker  Flat.  Tonalose.  Con- 
tains plagioclase,  augite,  hornblende,  magnetite,  some  glass,  and  occasional  quartz. 
P.  R.  C.  736. 

I.  Quartz-bearing  andesite,  northwest  of  Downieville.  Tonalose.  Contains  plagio- 
clase, augite,  enstatite,  magnetite,  occasional  quartz,  and  probably  glass.  P.  R.  C. 
753. 
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t.  HSVADA  CITY  AHD  Q&ASB  VAIXBY. 

Rocks  of  a  mining  district  in  Nevada  County,  described  by  lindgren  in  17th  Ann., 
pt.  2,  p.  1. 

A.  Granodiorite,  1  mile  southeast  of  Nevada  City.  YellowsUmose.  Contains  horn- 
blende, biotite,  quartz,  plagioclase,  orthoclase,  magnetite,  apatite,  sphene,  and  pyrite. 
Analysis  by  W.  F.  Hillebrand,  record  No.  1478.    P.  R.  C.  1521. 

B.  Granodiorite,  Kate  Hayes  Hill,  Grass  Valley.  Harzose.  Contains  plagioclase, 
orthoclase,  quartz,  hornblende,  pyrite,  magnetite,  apatite,  sphene,  and  zircon. 
Analysis  by  Hillebrand,  No.  1478. 

C.  Hornblende  porphyrite,  Nevada  City.  Tonahie.  Contains  feldspar,  horn- 
blende, quartz,  epidote,  sericite,  and  biotite.  Analysis  by  H.  N.  Stokes,  record  No. 
1531. 

D.  Quartz  porphyrite,  New  Ophir  claim.  Grass  Valley.  TonaJoBe,  Contains 
plagioclase,  quartz,  uralite,  epidote,  and  augite,  and  hornblende  altered  into  chlorite. 
Analysis  by  Stokes,  No.  1531. 

E.  Diabase,  near  Maryland  mine,  Grass  Valley.  Omose,  Contains  feldspar,  augite, 
hornblende,  ilmenite,  pyrrhotite,  pyrite,  and  some  chlorite.  Analysis  by  Stokes, 
No.  1522. 

F.  Diabase,  Grass  Valley.  Bandose.  Contains  feldspar,  pyroxene,  hornblende, 
ilmenite,  pyrrhotite,  pyrite,  and  chlorite,  and  probably  a  little  quartz.  Analysis  by 
Stokes,  No.  1522. 
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G.  Wall  Rock,  Federal  Loan  mine.  A  siliceous  argillite,  of  sedimentary  origin. 
Contains  quartz,  feldspar,  biotite,  pyrrhotite,  and  a  little  calcite.  Analysis  by  Hille- 
brand, record  No.  1478. 

H.  Altered  wall  rock.  Providence  mine.  Derived  from  granodiorite.  Analysis. by 
Hillebrand,  No.  1478. 

I.  Altered  wall  rock.  Providence  mine,  back  vein.  Derived  from  granodiorite  and 
schist.    Analysis  by  Hillebrand,  No.  1478. 

J.  Altered  wall  rock,  North  Star  mine.  Derived  from  uralite  diabase.  Contains 
quartz,  sericite,  calcite,  pyrite,  and  sphene.    Analysis  by  Hillebrand,  No.  1478. 

K.  Altered  country  rock,  Idaho  mine.  Derived  from  serpentine.  Analysis  by 
Hillebrand,  No.  1478. 
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L.  Bleached  country  rock,  next  to  vein,  Osborne  Hill  mine.  Derived  from  sand- 
stone.   AnaljTsis  by  Geoige  Steiger,  record  No.  1541. 

M.  Altered  wall  rock,  Empire  mine.  Derived  from  granodiorite.  Analysis  by 
Steiger,  No.  1541.    Sp.  gr.,  2.782,  20°. 

N.  Altered  wall  rock,  Ebaugh  Tunnel.  Derived  from  granodiorite.  Mainly  quartz 
and  sericite,  with  pyrite,  apatite,  sphene,  and  carbonaten.  Analynis  by  Steiger,  No. 
1541.    Sp.  gr.,  2.747,  20^ 

O.  Altered  wall  rock,  Federal  Loan  mine.  Derived  from  siliceous  aigillite.  Anal- 
ysbi  by  Steiger,  No.  1541. 
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7.  PLACER  COUITTY. 

First,  a  series  of  rocks  from  the  Ophir  mining  district,  described  by  Lindgren  in  14th 
Ann.,  p.  249.     Analyses  by  W.  F.  Hillebrand,  record  Nos.  1419,  1433,  1434. 

A.  Granodiorite,  quarries  at  Lincoln,  8  miles  west  of  Ophir.  Tanalose.  Contains 
feldspars,  quartz,  biotite,  and  hornblende.    P.  K.  C.  1526. 

B.  Pyritiferous  amphibolite,  Conrad  Tunnel.  Partly  altered.  Contains  pyrite, 
hornblende,  magnetite,  feldspars,  quartz,  epidote,  chlorite,  a  few  scales  of  mica,  rutile, 
and  carbonates.    Sp.  gr.,  2.901,  23°. 

C.  Dike  rock,  near  camptonite,  Caseys  Tunnel,  Flat  Ledge,  Duncan  Hill.  Placerose. 
Contains  hornblende,  feldspars,  pyrite,  and  apatite,  with  secondary  epidote  and 
quartz. 
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D.  Altered  wall  rock,  Mina  Rica  vein.    Sp.  gr.,  2.979,  20**. 

£.  Altered  wall  rock,  Plantz  vein.  These  rocks,  D  and  E,  contain  quartz,  musoo- 
vite,  a  little  chlorite,  pyrite,  and  sphene,  with  carbonates  of  calcium,  magnesium, 
andiron. 
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Second,  rocks  from  other  localities  in  Placer  County.  Studied  also  by  Lindgren, 
who  furnishes  the  petrographic  data.  Analysis  A  by  W.  H.  Melville,  record  No.  1346; 
B,  C,  D,  and  E  by  W.  F.  Hillebrand,  record  No.  1419. 

A.  Granite,  RockUn.  Lassenose.  A  normal  granite,  containing  quartz,  orthoclase, 
plagioclase,  biotite,  muscovite,  magnetite,  apatite,  and  zircon,  with  some  secondary 
chlorite  and  epidote  derived  from  the  biotite.  Described  by  Lindgren  in  Bull.  150, 
p.  170.    P.  R.  C.  66. 

B.  Granodiorite,  DonnerPass.  Tonalose.  Contains  plagioclase,  orthoclase,  quartz, 
hornblende,  biotite,  and  sphene.    P.  R.  C.  1525. 

C.  Gabbro,  2  miles  south  of  Emigrant  Gap,  on  road  to  Onion  Valley.  Andose, 
Contains  biotite,  hypersthene,  diallage,  plagioclase,  and  orthoclase.    P.  B.  C.  1523. 

D.  Gabbro,  same  locality  as  C.  Vaalose.  Contains  hypersthene,  diallage,  plagio- 
clase, and  orthoclase.    P.  R.  C.  1524. 

E.  Quartz  diorite,  southeast  spur  of  Englisli  Mountain.  Placerose.  Contains 
**basic"  plagioclase,  augite,  and  quartz.     P.  R.  C.  1522. 
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t.  XLDOEADO  COnVTY. 

A.  Gimnitite,  Plac^rville  canal,  one-third  mile  north  of  Ditch  Camp  No.  7.  Ala»- 
h(m.  Collected  by  W.  Lindgren,  who  reports  it  as  containing  biotite,  orthoclase, 
plagiorUwe,  and  quartz.    Analysis  by  Geoige  Steiger,  record  No.  1591.    P.  R.  C.  1527. 

B.  Granodiorite,  2  miles  south  of  Silver  Lake  Hotel.  AmiatoMe.  Collected  by 
lindgren,  who  reports  it  as  containing  hornblende,  bioUte,  plagioclase,  and  quartz. 
Ajudysifl  by  Steigery  No.  1591.  Analyses  A  and  B  are  published  by  Lindgren  in  Am. 
Jour.  ScL,  4th  ser.,  vol.  3,  p.  306.    P.  R.  C.  1528. 

C.  Porphyiite,  1  mile  southwest  of  Latrobe.  Daco9e,  Published  by  Turner  in 
17th  Ann.,  pi.  1,  p.  521.  Contains  abundant  plagioclase,  less  augite,  calcite  or  dolo- 
mite, iron  bisulphide,  a  little  chlorite,  and  secondary  greenish  mica.  Analysis  by  W. 
F.  Hillebrand,  record  No.  1432.    P.  R.  C.  721. 
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9.  AMADOR  COXnrTY. 

Rocks  collected  by  H.  W.  Turner,  and  analyses  published  in  14th  Ann.,  p.  441,  and 
17th  Ann.,  pt.  1,  p.  521.  Additional  data  supplied  by  Turner.  Analyses  by  W.  F. 
Hillebrand,  record  Nos.  1432,  1456,  and  1597. 

A.  Rhyolite,  south  point  of  Bucna  Vista  Peak.  MagdehurgoK.  Contains  sanidine, 
quartz,  and  biotite  in  a  glassy  groundmass.    P.  R.  C.  729. 

B.  Quartz  monzonite.  North  Fork  of  Mokelumne  River.  Amiatose.  Contains  plagio- 
clase,  micTocline,  quartz,  abundant  biotite,  iron  ore,  sphene,  apatite,  and  perhaps 
rutile.    P.  R.  C.  770. 

C.  Quartz  monzonite,  North  Fork  of  the  Mokelumne  River.  To9Cttno9e.  Like  B. 
P.  R.  C.  765. 

D.  Quartz  porphyrite  schist,  2\  miles  southeast  of  Buena  Vista  Peak.  Tehamou, 
Contains  porphyritic  quartz  and  hornblende^  also  calcite  and  other  carbonates.  See 
14th  Ann.    P.  R.  C.  723. 

E.  Quartz  diorite  gneiss.  North  Fork  of  Mokelumne  River.  Tonalose.  Contains 
plagioclase,  hornblende,  quartz,  brown  mica,  accessory  biotite,  and  iron  oxide. 
P.  R.  C.  764. 

F.  Diorite  porphyry,  North  Fork  of  Mokelumne  River.  Andou.  Contains  plagio- 
clase, brown  hornblende,  epidote,  and  a  little  sulphide  of  iron  and  chlorite.  P.  R. 
C.  769. 
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G.  Diorite,  North  Fork  of  Mokelumne  River.  Amadorose.  Containfi  quartz, 
feldspar,  bioUte,  sphene,  epidote,  and  secondary  chlorite.    P.  R.  C.  771. 

H.  Diorite,  North  Fork  of  Mokelumne  River.  Andose.  Contains  plagioclase, 
quartz,  hornblende,  biotite,  apatite,  iron  ore,  epidote,  and  chlorite.    P.  R.  C.  772. 

I.  Plagioclase  gneiss,  North  Fork  of  Mokelumne  River.  Hessose-andose,  Contains 
plagioclase,  hornblende,  biotite,  and  apatite.    P.  R.  C.  768. 

J.  Plagioclase  gneiss,  North  Fork  of  Mokelumne  River.  Bandage,  Contains  plagio- 
clase, hornblende,  brown  mica,  apatite,  epidote,  and  grains  of  iron  ore.    P.  R.  C.  767. 
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K.  Wollastonite  gneiss,  North  Fork  of  Mokelumne  River.  Mainly  woUastonite,  but 
garnet,  quartz,  and  sphene  are  also  present.     P.  R.  C.  766. 

li.  Meiaphyre  tufT,  altered  basalt,  west  of  Jackson.  Contains  augite  and  plagioclase, 
with  secondary  quartz,  chlorite,  and  chrysotile.  Originally  glassy  in  part,  but 
devitrified.    See  14th  Ann.    P.  R.  C.  722. 

M.  Reddish-brown  mica  separated  from  pyroxenic  gneifis.  North  Fork  of  Mokelumne 
River,  about  1  kilometer  above  mouth  of  Bear  River.  Described  by  Turner  in  Am. 
Jour.  Sci.,  4th  ser.,  vol.  7,  p.  294.     Analysis  by  William  Valentine,  record  No.  1736. 
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10.  CAULVZEAS  COXnTTY. 

RockB  collected  by  H.  W.  Turner,  and  described  in  14th  Ann.,  p.  441.  Additional 
data  supplied  by  Turner  relative  to  analyfds  B.  Analyses  by  W.  F.  Hillebrand, 
record  No.  1432. 

A.  Metadadte,  1}  miles  southeast  of  Milton.  Vtilcanose,  Contains  quartz,  feld- 
spar, and  hornblende.    P.  R.  C.  777. 

B.  Metadadte,  1)  miles  northeast  of  Milton.  Ijossenoge.  Contains  feldspar,  quartz, 
epidote,  chlorite,  and  iron  ore,  in  a  groundmase  made  up  probably  of  feldspar  and 
quartz.     P.  R.  C.  752. 

C.  Meta-andesite,  1)  miles  northward  from  Jenny  Lind.  Plarerose.  Contains 
quartz,  plagioclase,  epidote,  and  chlorite  derived  from  au^te. 
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11.  TUGLTTMNE  CGUITTT. 

Rocks  collected  by  H.  W.  Turner,  and  partly  described  in  his  papers  in  14th  and 
17th  Ann.  The  latites  were  named  and  described  by  Ransome  in  Bull.  89.  Some 
additional  data  have  been  furnished  by  Turner. 

A.  Soda  syenite  porphyry,  dike  east  of  Moccasin  Creek.  T\iolumnose.  ConaiBtfl 
mainly  of  albite,  with  a  greenish  mineral  which  is  probably  aegirite.  Analysis  by 
H.  N.  Stokes,  record  No.  1563.    P.  R.  C.  773. 
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B.  Augite  syenite,  dike  on  Turnback  Creek,  about  1  mile  north  of  Carter  post  office. 
Etghwoodote,  Contains  orthoclase  and  augite,  with  less  plagioclase  and  quartz. 
Analysis  by  Stokes,  No.  1642.    P.  R.  C.  789. 

C.  Diorite,  dike  1)  miles  southeasterly  from  Sonora.  Tonalose.  Contains  feldspar 
largely  altered  to  hornblende.  A  few  black  grains  are  probably  iron  ore.  Analysis 
by  W.  F.  HiDebrand,  record  No.  1548.    P.  R.  C.  759. 

D.  Quartz-pyroxene  diorite,  laige  area  east  of  Sonora.  Hanose,  Contains  plagio- 
clase, quartz,  biotite,  augite,  rhombic  pyroxene,  and  a  trace  of  iron  ore.  Analysis 
by  Hillebiand,  No.  1548.    P.  R.  C.  760. 

B.  Diorite,  dike  about  1}  miles  southeasterly  from  Sonora.    Camptcnose,    Con- 
tains altered  plagioclase  and  hornblende,  with  epidote,  chlorite,  and  iron  bisulphide 
secondary  products.    Analysis  by  Uillebrand,  No.  1548.    P.  R.  C.  761. 
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F.  Biotite-augite  latite,  4  miles  southwest  of  Clover  Meadow.  Toacanose.  Called 
"  trachyte-andesite  tuff "  in  first  edition  of  this  bulletin.  Contains  plagioclase,  biotite. 
augite,  magnetite,  apatite,  and  glass.  Analysis  by  W.  F.  Hillebrand,  record  No. 
1597.    P.  R.  C.  762. 

G.  Augite  latite,  Dardanelle  flow,  near  Clover  Meadow.  Momonose.  Contains 
plagioclase,  in  part  labradorite,  augite,  iron  ore,  some  olivine,  apatite,  and  brown  glass. 
The  potassium  is  probably  in  the  glass,  as  no  potash  mineral  was  observed.  Analysis 
by  H.  N.  Stokes,  record  No.  1645.    P.  R.  C.  785. 

H.  Augite  latite.  Table  Mountain.  Shashonoae,  Called  "basalt"  in  first  edition. 
Contains  labradorite,  olivine,  augite,  and  magnetite.  Analysis  by  Hillebrand,  record 
No.  1273.    P.  R.  C.  724. 

I.  Augite  latite.  Table  Mountain,  near  Clover  Meadow.  Shoshonose,  Contains 
labradorite,  augite,  olivine,  magnetite,  apatite,  and  glass.  Analysis  by  George  Steiger, 
record  No.  1697.    P.  R.  C.  763. 
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J.  Amphilxde  gabbro,  Beaver  Creek,  Big  Treee  quadrangle.  Htatom.  Containfl 
labnulorite  and  ami^bole,  with  a  little  pyrite  and  pynhotite.  AnalysiB  by  H.  N. 
8toke0,  record  No.  1752. 

K.  Amphibole  separated  from  J.    AnalysiB  by  William  Valentine,  record  No.  1733. 

L.  Olivine  gabbro,  just  east  of  south  end  of  Phoenix  reservoir.  Cono9t,  Contains 
plagiodaae,  a  few  grains  of  alkali  feldspar,  augite,  riiombic  pyroxene,  amphibole, 
divine,  magnetite,  and  iron  sulphide,  i^ith  a  little  secondary  chlorite  and  epidole. 
Analysis  by  H.  N.  Stokes,  record  No.  1750. 

For  desdiption  of  J  and  K  see  Turner,  Am.  Jour.  Sci.,  4th  ser.,  vol.  7,  p.  294. 
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18.  KASIPOSA  COXnfTY. 

Rocks  collected  by  H.  W.  Turner,  and  partly  deecribed  in  his  papers  in  14th  and 
17th  Ann.    Additional  data  supplied  by  Turner. 

A.  Soda  granulite  or  aplite,  about  4  miles  west  of  Mariposa.  Mariposose.  See 
17th  Ann.,  pt.  1,  p.  721.  Contains  plagioclase  (albite?)  and  micropegmatite,  with 
less  epidote,  quartz,  sphene,  and  apatite.  Analyses  by  W.  F.  Hillebrand,  record 
No.  1461.    P.  R.  C.  748. 

B.  Micropegmatite,  Agua  Fria  Creek.  Lassenose.  See  17th  Ann.,  pt.  1,  p.  691. 
Contains  quartz,  plagioclase,  brown  mica,  epidote,  and  a  little  iron  ore.  Analysis  by 
Hillebrand,  No.  1461.    P.  R.  C.  746.. 

C.  Soda  granite  porphyry,  Merced  River,  below  the  mouth  of  the  North  Fork. 
Lassenoae.  Published  in  17th  Ann.  Contains  feldspar,  largely  albite,  hornblende, 
muscovite,  abundant  epidote,  apatite,  and  a  little  iron  ore.  Analysis  by  George 
Steiger,  record  No.  1573.    P.  R.  C.  774. 

D.  Granite  prophyry,  about  one-lourth  of  a  mile  north  of  Lake  Tenaya,  Yosemite 
National  Park.  Toscanose,  See  14th  and  17th  Ann.  Contains  orthoclase,  quartz, 
plagioclase,  and  biotite,  with  a  little  iron  ore  and  sphene.  Analysis  by  Hillebrand, 
record  No.  1432.    P.  R.  C.  726. 

E.  Granite,  west  of  Lake  Tenaya,  Yosemite  National  Park.  Lasaenose.  See  14th 
and  17th  Ann.  Contains  quartz,  orthoclase,  plagioclase,  and  biotite,  with  some 
hornblende,  iron  ore,  sphene,  and  apatite.  Analysb  by  Hillebrand,  No.  1432. 
P.  R.  C.  725. 
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F.  Amphibole-biotite  granite,  Nevada  Falls  trail,  Yosemite  Valley.  Toscanose, 
Contains  alkali  feldspar,  plagioclase,  quartz,  amphibole,  biotite,  magnetite,  and 
apatite. 

G.  Biotite  granite,  base  of  El  Capitan,  Yosemite  Valley.  Toscanose,  Contains 
alkali  feldspar,  plagioclase,  quartz,  biotite,  titanite,  apatite,  and  iron  oxides. 

H.  Brown  mica  separated  from  G. 

Analyses  F,  G,  and  H  by  William  Valentine,  record  Nos.  1732, 1733.  Samples  G  and 
H  are  described  by  Turner  in  Am.  Jour.  Sci.,  4th  ser.,  vol.  7,  p.  294. 
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I.  Amphibole  picrite,  near  Sequoia  post  office,  Yoeemite  National  Park.  Uval- 
dose.  Collected  by  Turner  but  not  deecribed.  AnalyHis  by  Geoige  Steiger,  record 
No.  1884. 

J.  Amphibole-pyroxene  rock,  perknite,  3  miles  northeast  of  Coulterville.  SR. 
t  of  uc.  2  of  minrusotase.  Described  by  Turner  in  Jour.  Geology,  vol.  9,  p.  508. 
Analysis  by  George  Steiger,  record  No.  1860.  Contains  pyroxene  and  amphibole, 
with  a  little  quartz  and  pyrrhotite. 

K.  Amphibole  separated  from  quartz  monzonite,  Tioga  road,  southeast  of  Mount 
Hoffman.    Sp.  gr.,  3.203,  21.5**. 

L.  Mica  separated  from  the  same  rock  as  I.    Sp.  gr.,  3.05,  21°. 

Analyses  K  and  L  by  W.  F.  Hillebrand,  record  No.  1774.  Samples  K  and  L  are 
described  by  Turner  in  Am.  Jour.  Sci.,  4th  ser.,  vol.  7,  p.  294. 
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M.  Quartz-mica  diorite,  Chowchilla  River.  Tonalo8e.  See  17th  Ann.,  pt.  I,  p. 
691.  Contains  plagioclase,  quartz,  a  little  orthoclase  (?),  brown  mica,  hornblende, 
rather  abundant  apatite,  a  little  iron  ore;  one  zircon-like  crystal  was  noted.  Analysis 
by  W.  F.  HiUebrand,  record  No.  1461.    P.  R.  C.  745. 

N.  Quartz-mica  diorite,  Yaqui  Creek.  Tonalose.  For  the  Educational  Series  of 
Rocks.  Contains  plagioclase,  quartz,  bioUte,  hornblende,  a  little  pyroxene,  iron 
ore,  and  apatite.  Analysis  by  George  Steiger,  record  No.  1643.  Described  by  Turner 
in  Bull.  150,  p.  339. 

O.  Diabase,  dike  1}  miles  northeast  of  Homitos.  Auvergnose.  See  17th  Ann., 
pt.  1,  p.  694.  Contains  plagioclase,  partly  labradorite,  augite,  brown  hornblende,  and 
iron  ore.    Analysis  by  Ilillebrand,  No.  1461.    P.  R.  C.  750. 

P.  Igneous  rock,  near  Cathay  Hill.  Roagweinose.  See  17th  Ann.,  pt.  1,  p.  694. 
Contains  two  minerals  unidentified;  neither  is  olivine.  Analysis  by  Hillebrand,  No. 
1461.    P.  R.  C.  749. 
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Q.  Feldspathic  mica  schist,  Chowchilla  River.  See  17th  Ann.,  pt.  1,  p.  691. 
Contains  quartz,  feldspar,  biotite,  muscovite,  apatite,  and  specular  iron.  Analysis 
by  W.  F.  Hillebrand,  record  No.  1461.    P.  R.  C.  744. 

R.  Andalusite  homfels,  Yaqui  Gulch.  Principally  quartz,  andaluaite,  brown  and 
white  mica,  black  graphite-like  grains,  a  little  iron  ore,  and  probably  feldspar.  Analy- 
sis by  Greorge  Steiger,  record  No.  1643.    Described  by  Turner  in  Bull.  150,  p.  342. 

S.  Andalusite  schist,  Chowchilla  River.  See  17th  Ann.,  pt.  1,  p.  691.  Contains 
quartz,  biotite,  andalusite,  sericite,  a  little  muscovite,  probably  graphite,  iron  ore, 
a  few  garnets,  and  apparently  chlorite.  Analysis  by  Hillebrand,  No.  1461.  P.  R.  C. 
743. 

T.  Chiastolite  schist,  Yaqui  Gulch.  Contains  chiastolite,  sillimanite,  brown  mica, 
sericite  (?)  probably  graphite,  and  clear  grains  which  appear  to  be  quartz  and  feldspar. 
Analysis  by  Steiger,  No.  1643.     Described  by  Turner  in  Bull.  150,  p.  342.    P.  R.  C.  135. 

U.  Homfels,  Agua  Fria  Creek.  See  17th  Ann.,  pt.  1,  p.  691.  Contains  quartz, 
brown  mica,  iron  ore,  and  plagioclase.  Analysis  by  Hillebrand,  No.  1461.  P.  R.  C. 
747. 
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U.  TBZ  QUICKSZLVZB  REQIOV. 

Rocks  described  by  Becker  in  Mon.  XIII.  Analyses  made  by  W.  H.  Melville  in 
the  San  Francisco  laboratory.  With  one  exception  (the  serpentine  from  New  Idria) 
all  the  rocks  are  from  the  districts  north  of  San  Francisco. 

A.  Pseudodiabase,  near  Mount  St.  Helena.  Omose.  Contains  augite,  hornblende, 
oligoclase,  albite,  zoisite,  ilmenite,  leucoxene,  and  a  little  chlorite.    P.  R.  G.  1459. 

B.  Pseudodiabase,  Sulphur  Bank.  Omose.  Contains  oligoclase,  a  little  quartz, 
pyroxene,  hornblende,  ilmenite,  sphene,  serpentine,  and  chlorite.    P.  R.  C.  1460. 

C.  Pseudodiorite,  Knoxville.  Roatweinoge.  Mainly  actinolite,  with  a  little  white 
mica,  chlorite,  serpentine,  sphene,  rutile,  and  zircon.    P.  R.  C.  1461. 

D.  Glaucophane  schist,  Sulphur  Bank.  Mainly  glaucophane  and  zoisite.  Quartz, 
albite,  muscovite,  and  sphene  are  also  present.    P.  R.  C.  1462. 
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E.  Andesitic  obsidian.  Clear  Lake.  Liparose.  Shows  grains  of  plagioclase,  augite, 
and  hypersthene.    Sp.  gr.,  2.391.    P.  R.  C.  1463. 

F.  Andesite  (asperite).  Clear  Lake.  Yellowstonoae.  Contains  pyroxene,  plagio- 
clase, magnetite,  and  sometimes  biotite.  Pyroxene  mostly  rhombic.  Sp.  gr.,  2.664. 
P.  R.  C.  1464. 

G.  Obsidian,  south  of  Borax  Lake.     Varingase.    Sp.  gr.,  2.390.    P.  R.  0. 1465. 

n.  Basalt,  south  of  Bums  Valley.     Andose.    Rich  in  olivine,  with  a  microlitic 
groundmass  of  plagioclase  and  augite.    Sp.  gr.,  2.^.    P.  R.  C.  1466. 
I.  Ordinary  basalt,  Knoxville.    P.  R.  C.  1467. 
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J.  Light-green  marmolitic  serpentine,  New  Idria.    P.  R.  0. 1468. 

K.  Black  serpentine,  Sulphur  Bank.    P.  R.  C.  1469. 

L.  Light-green  serpentine,  Sulphur  Bank.    P.  R.  C.  1470. 
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37.13 

13.81 

.29 

.12 

.33 


41.86 

.60 

4.15 

38.63 

14.16 

.24 

.20 

Trace. 


100.38 


99.93 


14.  MOXmrT  DIABLO. 

Described  by  Turner  and  Melville  in  Bull.  Geol.  Soc.  America,  vol.  2,  pp.  383-414. 
Analyses  by  \V.  H.  Melville.  Those  with  record  numbers  were  made  in  the  Washing- 
ton laboratory;  the  others  were  made  in  the  laboratory  at  San  Francisco. 

A.  Diabase,  Mitchell  Canyon.  Auvergnoae.  Composed  of  augite,  plagioclase,  and 
ilmenite,  with  uralite  and  chlorite  secondary. 

B.  The  same  rock,  partly  altered  and  partly  uralitic.  Omose,  Called  '^diabase- 
diorite"  by  Turner. 

C.  Pyroxenite,  near  Bagley  Creek.  Cecilose.  Composed  of  bronzite  and  diallage. 
Equivalent  to  the  websterite  of  North  Carolina.    P.  R.  C.  735. 

D.  Glaucophane  schist,  Pine  Canyon.    Contains  numerous  cinnamon  garnets. 
A,  B,  and  C  have  the  record  No.  1247. 


8iO,... 
AlK)i. 

FejO,. 

FeO... 

MkO.. 

CaO... 

NasO. 

K,0... 

H,0-. 

H.O+. 

TiOi.. 

P,0,.. 

Cr,0,.. 

NiO... 

MnO.. 


52.06 

14.34 

2.11 

7.74 

9.26 

8.05 

1.74 

.73 

.59 

2.90 

.47 

.13 


Trace. 
100.12 


B 


51.58 

14.99 

2.04 

8.36 

6.51 

.59 

.06 

.31 

.34 

2.67 

1.05 

.24 


Trace. 
99.76 


53.25 

2.80 

.60 

5.g8 

19.91 

16.22 

.19 

Trace. 

.05 

.24 


.54 

.07 
.09 

v9,  wo 


47.84 

16.88 

4.99 

5.56 

7.89 

11.15 

3.20 

.46 

.17 

1.81 


.14 


.56 


100.65 
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£.  OyBtanine  gabbro,  Bagley  Creek.  Kedabehose.  Contains  plagioclase  and  dial- 
lage.    Becofd  No.  1166. 

F.  Shaly  gabbro.  Friable,  containing  carbonates  and  sulphates.  Somewhat  re- 
aembles  serpentine. 

6.  Shaly  gabbro,  like  F,  much  resembling  a  true  serpentine. 

According  to  Turner,  F  and  G  are  merely  weathered  layers  of  the  gabbro. 


8IOi 

AkOi 

F«iOa 

FeO 

MgO 

CftO 

NatO 

KjO 

HfO- 

H,0+ 

PiO» 

NiO 

MnO 

CO, 

80a 

Or^nk  matter. 


£ 


47.49 

15.81 

1.07 

4.50 

laao 

15.53 

1.16 

lYace. 

1.20 

1.83 

Tnc«. 

.06 

.41 


99.45 


45.43 

12.55 


6.50 

13.41 

12.30 

1.71 

.11 

2.41 

2.74 

.04 


.21 

2.35 

.24 

Trace. 


100.09 


O 


45.69 

13.30 

1.86 

4.73 

13.06 

13.50 

1.36 

Trace. 

2.29 

2.47 

.06 


.24 

1.89 

.43 


100.86 


The  following  analyses  are  of  serpentines  derived  from  a  peridotite-pyroxenite  dike: 

H.  Almost  black.    Possibly  derived  from  adjacent  shale. 

I.  Almost  black.    Derived  from  pyroxenite. 

J.  Bastite.    Derived  from  pyroxenite.    Record  No.  1166. 

K.  Friable  serpentine. 


8iO,.. 

AUOi. 
FeK)i. 
FeO.. 
MgO.. 
CaO.. 
Na,0. 

KK>.. 
H,0- 
H,0  + 
P,0,. 
CriOa. 
NiO.. 
MnO. 


H 

I 

J 

38.53 

4a  50 

36.57 

14.55 

.78 

.95 

2.65 

4.01 

7.29 

4.01 

2.04 

.37 

21.79 

37.43 

40.27 

3.13 

.39 

.14 

.07 

.28 

.31 

.88 

.16 

Trace. 

4.51 

2.81 

.94 

9.56 

10.94 

12.43 

Trace. 

Trace. 

Trace. 

.41 

.33 

Trace. 

.11 

.31 

.32 

.13 

.10 

100.00 

99.99 

100.01 

36.96 

.39 

5.00 

2.34 

33.84 

3.81 

.34 

.14 

2.16 

14.02 

.02 

.78 

Trace. 

.09 

Vv.  cW 


Accidental  OTganic  matter  was  deducted  from  analyses  H  and  I,  with  subsequent  recalculation  of  the 
data  to  100  per  cent. 

L.  Serpentine. 

M.  Talclike  yellowish-green  serpentine. 
N.  Weathered  serpentine. 
0.  Olive  colored,  probably  serpentine. 

Samples  H,  I,  and  J  are  from  near  Bagley  Creek;  K,  L,  M,  and  N  from  near  Arroyo 
del  Cerro;  O  from  Ferguson  ravine.    M  and  O  carry  considerable  chromite. 
82236'— Bull.  591—15 13 
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SiOt. . 

A1K)«. 
FejO,. 
FeC. 
MgC. 
CaO... 
NafO. 
KsO.. 

HK)- 
H«0+ 

P«0».. 
Cr*0«. 
NIG... 
MnC. 
80|... 


34.84 

.42 

6.06 

1.85 

3a74 

7.02 

.42 

.07 

1.87 

15.72 

.04 

.68 

Trace. 

.01 


32.27 

11.45 

Trace. 

5.05 

33.30 

.41 

Trace. 

Trace. 

.44 

12.40 

Trace. 

5.19 

.19 

Trace. 


99.56     100.70 


N 


41.52 
1.57 
3.50 
1.07 

36.84 
.44 


3.32 
12.51 


.29 


101.06 


O 


30.98 

1.04 

4.88 

2.01 

38.44 

.22 

.40 

.16 

.39 

20.43 

Trace. 

.34 


.42 
.44 


ioai5 


U.  SABT  DIBOO  COITHTT. 

Rocks  collected  and  analyzed  by  W.  T.  Schaller.    Record  Nos.  2120,  2309,  2646, 
2810. 

A.  Fine  grained  peg:matite,  Gatharina  mine,  Pala. 

B.  Graphic  granite,  same  locality  as  A.  lAparose. 

C.  Pegmatite,  Rincon.    Liparost, 

D.  Quartz-angite  rock,  Hiriart  Hill,  Pala,  San  Diego  County.    ///.  4-  5.  5.    Mainly 
quartz  and  augite.    P.  R.  C.  1871. 

£.  Matrix  of  dumortierite,  near  Dehesa,  San  Diego  County.    Consists  chiefly  of 
quartz,  with  andalusite  or  sillimanite.    For  details  see  Bull.  262,  p.  96. 


SiOi... 

Al,o,.. 
FejOi. 
FeO... 
MgC. 
CaO... 
NafO.. 
K|0... 
HfO- 

HK)+ 
TiOi.. 
ZrO,.. 

PK)».. 

FeS«... 

MnO.. 


74.29 

14.93 

.77 

.79 

None. 

.41 

4.67 

2.38 

}  -"I} 


99.60 


B 


72.80 

15.07 

.26 

.21 

None. 

None. 

3.35 

7.92 

.30 


Trace. 


99.91 


} 


} 


74.74 
15.38 

.77 

.03 

.26 

4.20 

4.26 

.58 


.04 


100.26 


{ 


{ 


57.29 

12.07 

.89 

6.70 

4.02 

17.77 

.39 

Trace. 

.37 

.31 

.70 


.04 


,58 


100.13 


E 


75.54 

18.65 

.35 

.06 

None. 

.03 


1.10 

3.67 

.48 

.06 

Trace. 

.10 


ioao4 


16.  MISCBLUUIZOVS  BOCKS. 

A.  Rhyolitic  obsidian,  Medicine  Lake,  Modoc  County.  Toscanose.  Collected  by 
J.  S.  Diller,  who  reports  it  to  be  a  banded  obsidian,  containing  a  few  minute  feldspar 
crystals.  The  banding  is  due  to  a  multitude  of  trichites.  Analysis  by  L.  G.  Eakins, 
record  No.  1072. 

B.  Rhyolite,  Hyampom,  South  Fork  of  Trinity  River,  Trinity  County.  Tehamose. 
Almost  wholly  made  up  of  particles  of  clear  glass.  Collected  and  described  by  Diller. 
Analysis  by  George  Steiger,  record  No.  1427.    P.  R.  C.  1455. 

C.  Tuff  from  Redding  Creek  Basin,  Trinity  County.  Collected  by  J.  S.  Diller. 
Analysis  by  E.  T.  Allen,  record  No.  2020. 

D.  Tuff  from  Hayfork  Valley,  Big  Bar  quadrangle,  Trinity  County.  Collected  by 
Diller.  Analysis  by  R.  C.  Wells,  record  No.  2509.  The  three  tuffs  are  described  by 
PiUer  in  Bull.  470, 
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£.  Diabase  porphyrite,  one-half  mile  west  of  Browns  Valley,  Yuba  County. 
Au9€r^no9e.  Collected  and  described  by  W.  Lindgren,  Contains  augite,  plagioclase, 
magnetite,  chlorite,  and  epidote.    Analysis  by  W.  F.  Hillebiand,  record  No.  1419. 

F.  Amphibolitic  schist,  1  mile  northeast  of  Browns  Valley,  Yuba  County.  Col- 
lected and  described  by  W.  lindgren.  From  metamorphosis  of  C.  Contains  chiefly 
green  hornblende  and  feldspar.    Analysis  by  Hillebrand,  No.  1419. 


A 

B 

C 

D 

E 

F 

SiOs 

73.51 

14.42 

.46 

1.49 

.33 

1.26 

4.03 

4.29 

}      .04 

70.40 

13.50 

1.31 

1.61 

.37 

.56 

2.11 

2.39 

/    1.05 

\    7.41 

60.23 

18.64 

3.81 

.88 

1.64 

6.04 

3.87 

1.46 

.95 

1.97 

.57 

.01 

None. 

.20 

63.55 

17.10 

3.21 

.92 

.43 

.82 

2.12 

2.30 

4.20 

5.13 

.41 

48.26 

14.83 

3.27 

5.97 

8.77 

11.38 

1.57 

1.13 

.10 

3.37 

.51 

54.13 

AkOi 

14.63 

Fe*Oi 

1.50 

F#0 

5.25 

McO 

10.93 

SS...:::::::::::::: 

4.91 

NiK> 

3.53 

So...         

.32 

^i;:.::::: 

.20 

H«0-i- 

4.01 

TiO« 

.46 

ZrOi 

co« 

None. 

.10 

Trace. 

1.24 
.25 

pio;             

.40 

.06 

.09 

B.V.  :::.:..:... 

Cr*Oi 

Trace. 

Trace. 
.11 
.05 

MnO 

Trace. 

lYace. 

.03 

.15 
.05 

Trace. 

Trace. 

.15 

B«0 '. 

.02 

BH) 

Trace. 

\uy 

None. 

100.23 

100.79 

100.43 

100.32 

100.85 

100.03 

G.  Basalt,  base  of  a  lava  flow,  east  of  the  head  of  San  Joaquin  River,  Madera 
County.  AndoH.  Description  supplied  by  Turner.  Contains  pyroxene,  partly 
augite,  plagioclase,  olivine,  and  iron  ores.  Analysis  by  W.  F.  Hillebrand,  record 
No.  1767. 

H.  Olivine  basalt,  west  peak  of  the  Dardanelles,  Alpine  County.  Hessoae.  De- 
scribed by  Ransome  in  Bull.  89.  Contains  olivine,  largely  altered  to  iddingsitc,  pla- 
gioclase,  serpentine,  and  augite.    Analysis  by  George  Steiger,  record  No.  1697. 

I.  Mica  separated  from  quartz  monzonite,  near  Bloods  station,  Alpine  County. 
Described  by  Turner  in  Am.  Jour.  Sci.,  4th  ser.,  vol.  7,  p.  294.  Analysis  by  William 
Valentine,  record  No.  1736. 


810, 

AljO,.... 
Fe,0,.... 

FeO 

MgO 

CaO 

NaiO 

KK) 

HK)-.... 
H,0+..., 

TIOi 

P|0» 

ZfO, 

MnO 

NiO 

8rO 

BaO 

LliO 

COi 


O 


51.89 

15.28 

3.10 

3.60 

8.68 

7.38 

3.27 

2.57 

1.17 

1.37 

.91 

.61 

Trace. 

.12 

.02 

.09 

.15 

Trace. 

None. 

100.21 


II 


48.76 

16.60 

5.60 

5.01 

6.93 

8.79 

2.47 

.66 

1.49 

2.19 

1.26 

.19 


N(Hie. 


Trace. 

"  "*42 

100.37 


35.62 

15.24 

4.69 

13.67 

12.70 

.05 

.50 

7.72 

.94 

4.36 

2.61 


Trace. 

.26 

Trace. 


100.00 
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J.  Typical  diabase,  1  mile  north  of  Bella  Vista  ranch  houaes,  San. Mateo  County. 
Andote.  Contains  plagioclase,  augite,  olivine,  apatite,  ilmenite,  and  magnetite,  with 
Secondary  serpentine,  chlorite,  iron  ores,  calcite,  analcite,  and  natrolite.  P.  R.  C. 
1473. 

K.  Diabase,  basaltic  facies,  Mendigo  Hill,  San  Mateo  County.  Ando9e.  Contains 
plagioclase,  augite,  olivine,  ilmenite,  and  magnetite,  with  secondary  calcite,  serpen- 
tine, chlorite,  iddingsite,  iron  oxides,  analcite,  and  natrolite.    P.  R.  C.  1603. 

Rocks  J  and  K  arc  described  by  Hachl  and  Arnold  in  Proc.  Am.  Philos.  Soc.,  vol.  43, 
p.  16.    Analyses  by  E.  T.  Allen,  record  No.  1958. 

L.  Bronzite-olivine  aleutite,  south  end  of  Panamint  Range.  Andose.  Contains 
plagioclase,  bronzite,  and  olivine  in  a  glassy  to  microcrystalline  groundmass  carrying 
much  magnetite.    P.  R.  C.  1905. 

M.  Hornblende-quartz  diorite,  Fremont  Peak,  Mohave  Desert.  Contains  horn- 
blende, plagioclase,  subordinate  quartz,  and  apatite,  with  secondary  muscovite  and 
epidote. 

N.  Alaskite,  Fremont  Peak.  Toscanose-tehamose.  Essential  minerals,  quartz  and 
orthoclase. 

Rocks  L,  M,  and  N  collected  and  described  by  J.  E.  Spurr.  Analyses  by  W.  F. 
Hillebrand,  record  No.  1881. 


J 

K 

L            M 

N 

SlOi 

50.12 
18.52 
2.47 
4.11 
2.68 
8.99 
5.22 
1.46 
1.64 
3.09 
1.33 

49.00 
J6.56 
4.28 
4.44 
5.38 
9.22 
3.31 
1.25 
1.44 
2.58 
1.86 

53.96 

17.86 

4.61 

2.27 

3.30 

7.55 

4.19 

2.59 

.56 

.50 

1.10 

Trace? 

.21 

.61 

.17 

.01 

52.55 

17.61 

4.24 

4.98 

4.17 

8.02 

3.41 

1.49 

.25 

2.13 

.86 

Traoe? 

None. 

.36 

76.26 

AliOa 

13.43 

FeiOa 

.11 

FeO 

.06 

MkO 

.04 

CaO  

1.06 

No-O    .  .          

2.05 

KtO 

5.44 

HiO—  

.19 

HiO+  

.51 

TlOj 

.07 

ZrO»     

Trace. 

CO*        

None. 

p-Os          

.18 
.08 

.30 
.17 

Trace. 

8O2            

s              

.02 

Trace. 

Cr,o«                              

Trace. 
Trace. 

.03 
.08 

^»a>-'l-  •• 

MnO     

.is 

.14 

.28 
Trace. 

.23 

.02 

.04 

None. 

None. 

8rO        

.03 

BaO          

.02 

.05 

.10 

L1*0            

Trace. 

99.91 

100.55 

100.06 

100.38 

100.25 

O.  ScoriaceoiiH  rhyolitc,  Mono  Craters,  south  of  Mono  Lake.  Liparose.  Described 
by  Russell  iu  8th  Ana.,  pt.  1,  p.  380.    Analysis  by  T.  M.  Chatard,  rec^ord  No.  36. 

P.  Obsidian,  Mono  Lake.  Liparose.  Analysis  by  W.  H.  Melville,  record  No.  1346. 
Described  by  Lindgren  in  Bull.  150,  p.  149.    P.  R.  C.  60. 

Q.  Pumice,  Mono  Lake.  Toscanose.  Analysis  by  Melville,  No.  1346.  Described 
by  Lindgren  in  Bull.  150,  p.  148.    P.  R.  C.  59. 

R.  Volcanic  ash,  east  shore  of  Owens  Lake.  Collected  and  analyzed  by  Chatard, 
record  No.  783. 

S.  Soda  syenite,  from  near  Coalinga,  Fresno  County.  //.  5.1.5.  Description  sup- 
plied by  E.  S.  Larsen.  Contains  plagioclase,  hornblende,  biotite,  apatite,  zircon,  and 
iron  ore,  with  secondary  calcite,  analcite,  segirite,  and  white  mica.  Analysis  by  W.  F. 
Hillebrand,  record  No.  2366.    Described  by  Ralph  Arnold  in  Bull.  398.    P.  R.  C.  1931. 

T.  Typical  igneous  rwk,  Ventura  quadrangle.  Amadorose.  Received  from  J.  R. 
Pemberton.    No  description  furnished.    Analysis  by  R.  C.  Wells,  record  No.  2449. 
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O 

P 

Q 

K 

55.81 

10.07 

3.43 

.67 

2.22 

1.05 

.75 

2.98 

/    .65 

\  2.50 

.80 
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T 

8K>t 

74.05 

13.85 

Trace. 

75.78 

12.39 

.22 

1.25 

.31 

.81 

4.00 

4.64 
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67.39 
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1.99 

.77 

1.63 

4.74 

4.80 

}    2.06 

60.00 

16.88 

1.83 

3.02 

1.40 

3.16 

9.31 
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.43 

1.53 

.42 

.03 

.50 

.14 

Trace. 

.12 

.06 

.02 

Trace. 

68.14 
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17.00 
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2.84 
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.22 

MfO 

.07 
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4.00 

4.31 

}    2.20 

1.07 

c*o 

3.83 

NtfO 

4.94 

KiO 

.83 

HflO— 

}      1.06 
.52 

HflO+ 

TIOi 

ZrOi 

COi 

1 

.27 
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.23 

BaO » 

UgO • 

14.44 

1.45 

.80 

2.09 

100.21 

Nan.aolable ' 



NwCOalsolable.I 

90.98 

99.81 

99.93 

99.88 

100.45 

OREGON. 


L  BASALT,  MOTnrr  THZEunur. 

Pftrtly  described  by  Diller  in  Am.  Jour%  Sri.,  3d  8or.,  vol.  28,  p.  257.  A  hyperethene 
baaalt  containing  hyperathene,  olivine,  feldspar,  and  magnetite.  In  the  printed 
paper  only  the  analysis  of  the  groundmaas  and  the  fulgurite  formed  in  it  are  given. 

A.  Hypersthene  basalt. 

B.  Pyroxene. 

C.  D.  Feldspars. 
£.  Groundmass. 

F.  A  fulgurite,  or  lightning  tube. 

Analyses  A  and  F  by  F.  W.  Clarke,  record  Nos.  108,  105;  B,  0,  D,  and  E  by  T.  M. 
Chatard,  record  Nos.  135,  133,  134,  128.  Theee  analyses  were  made  early  in  the 
history  of  the  laboratory  and  are  by  no  means  complete. 
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55.68 
18.93 

}    8.73 

4.86 

7.99 

2.12 

.48 

.60 

B 

C 

D 

E 

55  85 

22.95 

\     4.59 

3.08 
8.41 
2.16 
2.67 
.52 

F 

BiOi.    

53.31 
5.99 

}  13.43 

21.60 

3.60 

65.48 

26.91 

1    2.32 

2.27 

8.11 

3.14 

.72 

.06 

.39 

51.95 

28.  H4 

\     2.24 

1.34 

11.42 

3.22 

.59 

.40 

Trace. 

55.04 

AkOi 

1 

FeiOi 

[    28.99 
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UzO 

5.85 

CaO 

7.86 

NfifO 

KtO 

HiO  ...-. 

1.11 

TIO, 

P,Oi 

Trace. 

99.39 

98.11 

100.00 

100.00 

100.23 

98.85 

Iron  oxides  not  sefwrated.    Analyses  B,  C,  D,  and  F  made  on  very  small  qiiantlt  ies  of  material.    C  and 
D  were  analyied  by  the  hydrofluorio-acid  method,  and  the  silica  was  determined  by  diflerence. 

2.  RIDDLES  QVADRAHOLE. 

A.  Peridotite,  the  matrix  of  the  silicate  nickel  ores.  Described  by  Diller  and 
Clarke  in  Bull.  60,  p.  21.  The  rock,  which  may  be  classed  as  saxonite,  consists  essen- 
tially of  olivine  and  enstatite,  with  a  little  chromite  and  magnetite.    Olivine  pre- 
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dominates,  and  the  enstatite  forms  less  than  one-third  of  the  mas.    Quartz,  serpen- 
tine, and  genthite  are  present  as  alteration  products. 

B.  Olivine  separated  from  A.   Analyses  A,  B,  by  F.  W.  Clarke,  record  Nos.  811, 814. 

C.  Dacite  porphyry,  sec.  5,  T.  30  S.,  R.  6  W.    Lassenose. 

D.  Granodiorite,  sec.  26,  T.  30  S.,  R.  3  W.     Hessose. 

E.  Intermediate  rock,  between  greenstone  and  granodiorite,  Evans  Creek,  near 
mouth  of  Sykes  Creek.     Vaalose, 

F.  Augite  andesite,  south  bank  Umpqua  River,  }  mile  west  of  Days  Creek.  Auper^ 
nose. 

Rocks  C  to  F  collected  by  G.  F.  Kay.    Analyses  by  G.  Steiger,  record  No.  2364. 
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F 
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\      .86 
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.01 

Trace. 
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None. 

60.01 
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FeiOi 

2.72 

FeO 

6.36 

MeO 

9.36 

CaO 

10.44 

NaiO 

1.60 

KiO 

.60 

H*0- 

}«4.41 

1  a. 57 

2.61 

HiO+ 

1.35 

TiOf 

.68 

ZrO* 

None. 

CO* 

Nona. 

PtOft 

.03 

8 

NoOBu 

CrsOt 

.76 

.       .10 

None. 

.79 

.26 

None. 

NIC 

MnO 

.06 
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Trace. 

.10 
None. 
None. 

.13 
Trace. 
None. 

.12 

BaO 

None. 

SrO 

None. 

90.80 

99.36 

90.97 

100.17 

99.77 

100.01 

a  Loss  on  ignition. 

The  four  following  rocks  were  also  collected  by  Kay.    Analyses  by  Steiger,  record 
No.  2349: 
G.  Diabasic  greenstone,  sec.  2,  T.  30  S.,  R.  6  W. 
n.  Basaltic  greenstone,  sec.  23,  T.  31  S.,  R.  6  W. 
I.  Gabbroic  greenstone,  sec.  2,  T.  34  S.,  R.  6  W. 
J.  Dioritic  greenstone,  sec.  29,  T.  34  S.,  R.  6  W.     Ouenose. 


Beerhcuhose. 
Koghose. 
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ZrOt  absent. 
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S.  CBATSK  LAKE. 

Rocks  collected  by  J.  S.  Diller.  All  except  the  last  one  in  the  series  are  described 
by  H.  B.  Patton  in  P.  P.  3.  Analyses  A  to  N,  inclusive,  by  H.  N.  Stokes,  record  Nob. 
1671, 1953. 

A.  Vitrophyric  rhyolite,  south  edge  of  Llao  Rock  flow.  LoMunou.  Contains 
plagiodase,  hypersthene,  hornblende,  and  apatite  in  a  glassy  groundmass  crowded 
with  augfite  microlites.    P.  R.  C.  1314. 

B.  Stzeaked  rhyolite,  near  ''Wine  Glass*'  Grotto  Cove.  Lauenose,  Contains 
plagioclase,  hypersthene,  hornblende,  and  magnetite,  with  black  glass.  A  few  small 
inclusions  of  basalt  and  hypersthene  andesite.    P.  R.  C.  1316. 

C.  Rhyolite,  small  dike  immediately  below  Llao  Rock.  Lauenose,  Contains 
plagioclase,  hornblende,  hypersthene,  and  magnetite  in  a  glassy  groundmass  crowded 
with  microlites  of  feldspar  and  augite.    P.  R.  C.  1317. 

D.  Rhyolite,  water's  edge,  head  of  Cleetwood  Cove.  LasMenose.  Contains  plagio- 
daae,  hypersthene,  brown  hornblende,  and  magnetite,  in  a  feldspathic  groundmass 
of  tiBchytic  type.    P.  R.  0. 1315. 

E.  Hy])ersthene-augite  andesite,  large  dike  transsecting  the  northwestern  portion 
ol  the  crater  rim.  Tonalou.  Contains  plagioclase,  hyx>ersthene,  augite,  and  magnet- 
ite in  a  groundmass  having  a  moderate  amount  of  glass.    P.  R.  C.  1313. 

F.  Hypersthene-augite  andesite,  west  edge  of  Wizard  Island.  Tonalose.  Same 
minerals  as  E.    P.  R.  C.  1309. 
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99.88 
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99.63 
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Traces  of  manganese  in  aH.    Fluorine  not  sought  for.    No  COs,  8,  80|,  or  CrsOs  in  any. 

G.  Hypersthene-augite  andesite,  crater  rim,  just  south  of  **The  Watchman."  Ton- 
aloge.    Same  minerals  as  F.    P.  R.  C.  1310. 

H.  Hjrpersthene-augite  andesite,  Palisades,  under  Round  Top,  nortlieast  portion 
of  the  rim.  Tonalose.  Contains  plagioclase,  hypersthene,  augite,  and  magnetite. 
P.  R.  C.  1312. 

I.  Hypersthene-augite  andesite,  lake  level,  under  Llao  Rock.  Tonalose,  Same 
minerals  as  H.    P.  R.  C.  1311. 

J.  Basalt,  base  of  Red  Cone.  Andose.  Contains  plagioclase,  augite,  olivine,  and 
magnetite,  with  some  glass  base.    P.  R.  C.  1321. 
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SiOs. 
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K.  Hypersthene  basalt,  Anna  Creek.  Andoae-beerbadiote,  Contains  plagioclase, 
augite,  hypersthene,  olivine,  and  magnetite.    P.  R.  C.  1320. 

L.  Hypersthene  basalt  of  andesitic  type,  north  of  Desert  Cove.  Tonaloie.  Con- 
tains plagioclase,  hypersthene,  augite,  and  olivine. 

M.  Dark  secretion  from  among  dacitic  ejectamenta,  summit  of  Llao  Rock.  Ton- 
alo9e-<mdose.  Contains  plagioclase,  hornblende,  hypersthene,  and  augite,  with  a  little 
olivine  and  apatite,  in  a  dark-brown  glassy  groundmass.    P.  R.  C.  1318. 

N.  Light-colored  secretion  from  among  dacitic  ejectamenta,  southern  rim  of  crater, 
between  Sand  and  Anna  creeks.  Lassenose.  Contains  plagioclase,  hypersthene, 
augite,  hornblende,  biotite,  and  quartz.    P.  R.  C.  1319. 

O.  Basalt,  1  mile  east  of  the  mimmit  of  the  Cascade  Range,  on  the  road  from  Fort 
Klamath  to  Crat(T  Lake.  Beerbarhose.  Described  by  J.  S.  Diller  as  a  typical  basalt, 
carrying  a  considerable  amount  of  hypersthene.  Analysis  by  W.  F.  Hillebrand, 
rcH*ord  No.  408. 
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COi,  ('r>03,  an«l  LijO  wero  absent  from  all  five. 

4.  PORT  ORFORD  QTTAD&AHaLE. 

Rocks  oollectod  l)y  J.  S.  Dillor  and  partly  described  by  him  in  Folio  89. 
AnalysiH  A  l)y  George  Steiger,  record  Xo.  1892.  B,  D,  E,  F,  by  H.  N.  Stokes,  record 
No.  1891.     c\  O,  II,  I,  J,  K,  L,  M,  by  W.  F.  Hillebrand,  record  No.  1897. 

A.  Serpentine,  from  12  miles  north  of  mouth  of  Boulder  Creek. 

B.  Serpentine,  from  Iron  Mountain  crest.  Contains,  with  serpentine,  oli\dne, 
pyroxene,  sometimes  hornblende,  and  magnetite,  with  picotite  or  chromite. 
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C.  Metagabbio,  southeast  slope  of  Panther  Mountain.  Heuou,  Much  altered. 
Contains  plagioclase  and  pale-green  fibrous  hornblende.  Fine  scales  of  mica  and 
groups  of  epidote  are  also  common. 

D.  Normal  metagabbro,  summit  of  Bald  Mountain.  Auvergno^e,  Contains  plagio- 
clase, hornblende,  numerous  grains  of  magnetite  or  ilmenite,  and  traces  apparently 
of  pyroxene. 
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£.  (jabbro,  Brush  Creek,  1}  miles  southwest  of  Bald  Mountain.  YellowsUmote, 
Rich  in  quartz  and  feldspar,  with  subordinate  biotite  and  hornblende.  Contains  some 
chlorite. 

'  F.  (jabbro,  west  of  Brush  Creek,  near  summit  of  Mussel  Creek  divide.  SR.  5  of 
hUmuue.  Chiefly  feldspar  and  pyroxene,  the  latter  partly  changed  to  hornblende.  A 
little  quartz  is  present. 

G.  Gabbro,  left  bank  of  Rogue  River,  2  miles  below  the  mouth  of  Illinois  River. 
8R.  5  of  momofuue.    Consists  mainly  of  plagioclase  and  hornblende. 

H.  Basalt,  Cedar  Creek,  1}  miles  northeast  of  Ophir.  Auvergnose.  Consists  mainly 
of  hornblende  and  feldspar.  Grains  of  pyroxene  are  present,  and  a  black  dust  which 
appears  to  be  magnetite. 

I.  Basalt,  near  fork  of  West  Bend  trail,  2\  miles  south  of  Johnson  Creek.  Beer- 
badu>$e.    Contains  plagioclase  and  pyroxene,  with  secondary  chlorite  and  hornblende. 
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J.  Basalt,  Sawtooth  Rock.  J.  6,  S,  5.  Laigely  feldspar  and  pyxoxene,  with  some 
quartz. 

K.  Dacite  porphyry,  6  miles  west  of  Big  Bend  of  Rogue  River.  EaUerudoM, 
Gontains  plagioclase  and  quartz,  with  some  (Hthoclase,  and  scattered  patchesol  chlorite 
and  hornblende. 

L.  Dacite  porphyry,  head  of  Boulder  Creek.  YellowttonoH,  Contains  abundant 
quartz,  altered  feldspar,  grains  of  epidote,  hornblende,  and  chlorite. 

M.  Dacite  porphyry,  south  slope  of  Bald  Mountain.    AUbaehoie-lauenoMe. 
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5.  mSCBLLAVEOirS  BOOKS. 

A.  Normal  granodiorite  from  near  lake  at  base  of  Bald  Mountain,  northwest  of 
Sumpter.  Yellawstonose.  Described  by  Lindgren  in  22d  Ann.,  Part  II,  p.  587. 
Contains  quartz,  hornblende,  andesine,  orthoclase,  biotite,  and  magnetite.  Slight 
alterations  to  epidote  and  chlorite  are  sometimes  noticeable.  Analysis  by  W.  F. 
Hillebrand,  record  No.  1896.    P.  R.  C.  1529. 

B.  Rock  from  Wilbur,  Douglas  (^ounty.  A  tuff  partly  of  igneous,  partly  of  organic, 
origin.  The  igneous  matter  contains  a  few  grains  of  feldspar  and  augite,  with  particles 
of  a  rock  like  diabase.  The  organic  remains  are  partly  calcareous  and  partly  siliceous. 
Description  supplied  by  J.  S.  Diller.    Analysis  by  H.  N.  Stokes,  record  No.  1737. 

C.  Basaltic  tuff,  Columbia  River,  25  miles  east  of  Portland.  Described  by  Diller 
in  Bull.  260,  p.  343.     Analysis  by  G.  Steiger,  record  No.  2165. 
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a  Includes  TiOi  and  ViOt,  If  present. 
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WASHINGTON. 
L  MOVVT  8TVABT  QXTADBAVOLB. 

Rocks  described  by  George  Otis  Smith,  in  Folio  106.  Analyses  A,  B,  C,  F,  and  G 
by  H.  N.  Stokes,  record  No.  1836;  D,  E,  H,  and  I  by  W.  F.  Hillebrand,  record  No. 
1831;  J  by  George  Steiger,  record  No.  2046. 

A.  Granodiorlte,  south  slope  of  Mount  Stuart.  Tonalo9e,  Contains  plagioclase, 
ortboclaBe,  hornblende,  biotite,  quartz,  and  magnetite.    P.  K.  C.  1407. 

B.  Granodiorite,  ridge  between  Hardscrabble  and  Cascade  creeks.  Tonalo§e. 
Contains  plagioclase,  orthodase,  biotite,  hornblende,  quartz,  magnetite,  and  apatite. 
P.  R.  C.  1412. 

C.  Granodiorite  porphyry,  dike  2  miles  west  of  Mount  Stuart.  Tonalou,  Contains 
plagioclase,  biotite,  hornblende,  orthoclase,  and  quartz.    P.  R.  C.  1414. 

D.  Serpentine,  Three  Brothers.  Derived  frcnn  saxonite.  Contains  seipenline, 
bastite,  magnetite,  and  pyrite.    P.  R.  C.  1408. 

£.  Metamorphic  rock,  head  of  Beverly  Creek.  ''Nickel  Ledge."  Believed  to  be 
derived  from  an  Inclusion  of  limestone  in  the  peridotite.    P.  R.  C.  1410. 
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.14 

SrO 
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31.04 

s^;.... :::::::: 

FeS«> 

.03 
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100.39 

100.23 
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a  Actual  condition  of  sulphur  not  known. 

F.  Gabbro,  east  of  Beverly  Creek.  Hessose.  Contains  diallagc  and  "basic" 
plagioclase,  with  pyrite  and  serpentine  as  alteration  products.    P.  R.  C.  1411. 

G.  Gabbro,  Camas  Land.  Hessoae.  Contains  augite,  olivine,  plagioclase,  magnetite, 
and  apatite.    P.  R.  C.  1413. 

H.  Diaba8e,dikeonridge  west  of  Turnpike  Creek.  Tonalose,  Contains  plagioclase, 
augite,  olivine,  magnetite,  and  apatite.    P.  R.  C.  1406. 

I.  Basalt,  middle  fork  of  Teanaway  River.  Vaalose.  Contains  augite,  plagioclase, 
magnetite,  and  apatite,  with  a  glassy  base.    P.  R.  C.  1409. 

J.  Yakima  basalt,  Clealum  Ridge.  Andose.  Contains  plagioclase,  augite,  olivine, 
magnetite,  apatite,  and  glass.    P.  R.  C.  1405. 
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2.  SirOQUAIJIIS  QT7AD&AHGLE. 

Rocks  described  by  Smith  and  Calkins  in  Folio  139.    Analyses  by  G.  Steiger,  record 
No.  2145. 

A.  Rhyolite,  near  Easton.    Alaskoae.    Contains  albite,  quartz,  magnetite,  sdrcon, 
and  apatite,  with  a  little  secondary  kaolin,  sericite,  and  limonite. 

B.  Hypersthene  and esite,  Naches  Valley.     Tonalose.    Contains plagioclase,  hyper- 
sthene,  augite,  magnetite,  and  apatite. 

C.  Granodiorite,  head  of  Gold  Creek.     Tonalose.    Contains  plagioclase,  orthoclase, 
quartz,  hornblende,  biotite,  apatite,  zircon,  magnetite,  and  titanite. 

D.  Basalt,  2  miles  south-southeast  of  Naches  Pass.     Auvergnose.    Contains  plagio- 
clase, olivine,  augite,  magnetite,  apatite,  and  very  little  glass. 
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COt,  8,  and  SOg  absent. 
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S.  UBOXIXAHBOTTB  BOCKS. 

A.  Minette.  Dike,  west  bank  of  Columbia  River,  1  mile  above  Northport.  Wash^ 
mgUmo9e,  Collected  by  F.  L.  Ransome,  who  furoishes  the  petrographic  deflcription. 
AnalyoB  by  W.  F.  Hillebrand,  record  No.  1988.  Contains  orthoclase,  possibly  some 
plagioclaae,  abundant  biotite,  pyroxene,  apatite,  and  titanite.    P.  K.  C.  1699. 

B.  Brucite-eerpentine  rock,  from  quarry  of  the  United  States  Marble  Co.,  12  miles 
north  and  west  of  Valley,  Stevens  County.  Resembles  ordinary  serpentine,  but 
contains  also  brucite,  chlorite,  and  hydromagnesite.  The  brucite  amounts  to  about 
60  per  cent.  Described  by  Clarke  in  Am.  Jour.  Sci. ,  4th  ser. ,  vol.  15,  p.  397.  Analysis 
by  George  Stetger,  record  No.  2009.    P.  R.  C.  340. 

C.  Matrix  of  dumortierite,  north  fork  of  Washougal  River,  Skamania  County. 
Analysed  and  described  by  W.  T.  Schaller,  Bull.  262,  p.  105.  Contains  andalusite, 
quartz,  muscovite,  a  little  dumortierite,  and  accessory  pyrite,  magnetite,  possibly 
ilmenite,  leucoxene,  and  apatite.    A  little  BjOj  present,  undetermined. 
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1.  DOUGLAS  ISLAim. 

A.  Diorite,  Treadwell  mine,  Douglas  Island.  Tuolumnose.  Contains  plagioclasc, 
mostly  albite,  with  secondary  quartz,  calcite,  and  pyrite,  the  latter  apparently  replac- 
mg ferromagnesian  silicates.  Described  by  G.  F.  Becker  in  18th  Ann.,  pt.  3,  p.  7. 
Analysis  by  W.  F.  Hillebrand,  record  No.  1585. 

B.  Albite  diorite,  Treadwell  mine.  Contains  plagioclasc,  a  little  microperthite, 
hornblende,  epidote,  calcite,  and  pyrite. 

C.  Albite  diorite,  Treadwell  mine.  Akerose.  Like  B,  but  with  sericite,  more 
microperthite,  and  no  hornblende. 

D.  Altered  diorite.    Contains  calcite,  biotite,  chlorite,  quartz,  and  pyrrhotite. 

E.  Amphibolite.    Auvergnose. 

Rocks  B  to  £  described  by  A.  C.  Spencer  in  Bull.  287.  Analyses  by  G.  Steiger, 
record  No.  2168. 
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2.  SAQLE  RIVSB  REGZOIT. 

Kocks  deecribed  by  A.  Kaopf  in  Bull.  502. 

A.  Albite  diorite,  Boston  mine,  Juneau.  Andose,  Contains  plagioclase  near 
Abos  Aus,  orthoclase,  microperthite,  biotite,  apatite,  titanite,  and  magnetite,  with 
secondary  chlorite,  sericite,  zoisite,  and  epidote. 

B.  Zoisite  amphibolite,  Crystal  mine,  Port  Snettisham.  Contains  amphibole,  zoi- 
site, epidote,  albite,  ilmenite,  titanite,  chlorite,  and  muscovite. 

C.  Amphibolite,  Mendenhall  Glacier.  Camptonose  near  Auvergnage,  CantainB 
amphibole,  zoisite,  epidote,  albite,  and  biotite.    Sp.  gr.  3.084. 

D.  Altered  amphibolite,  Mendenhall  Glacier.  Andose.  Sp.  gr.  2.908.  Analyaes 
by  J.  G.  Fairchild,  record  Nos.  2559,  2567. 
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S.  OOPPBB  BZVEB  BA8XV. 

Andantee,  deacribed  by  W.  C.  Mendenhall  in  P.  P.  41.  Analyses  A,  B,  by  W.  F. 
HiUebrand,  recoid  No.  2076.    C,  D,  by  George  Steiger,  record  No.  2060. 

A.  Dark,  vesicular,  porphyritic  lava,  late  eruption.  Mount  Wrangell.  Tonalaae, 
Contains  labiadoiite,  hjrpersthene,  olivine,  and  magnetite  in  a  brown  glassy  base. 
Collected  by  Mendenhall. 

B.  Gi»y,  porphyritic,  well-crystallized  older  lava.  Mount  Drum.  T<malo$e.  Con- 
tains plagioclase,  hornblende,  biotite,  hypersthene,  magnetite,  apatite,  and  zircon 
in  a  fine  gray  hypocrystalline  base.    Collected  by  Mendenhall. 

C.  Augite  andesite,  lower  north  slope  of  Mount  Sanford.  Kallervdo$e,  Contains 
plagiodase,  augite,  and  magnetite  in  a  microcrystalline  groundmass  of  the  same  min- 
erals.   Collected  by  F.  C.  Schrader. 

D.  Hypersthene  andesite  from  near  C.  Lasunou.  Contains  plagiodase,  horn- 
blende, hypersthene,  and  magnetite  in  a  glassy  groundmass  of  mainly  plagioclase  and 
hypersthene.    Collected  by  Schrader. 
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4.  PBIVCS  OF  WALXS  IBUklTD. 


Rocks  described  by  C.  W.  Wright  in  P.  P.  87.  Petrographic  determinations  by 
H.  E.  Merwin. 

A.  Diorite,  Jumbo  Basin,  Copper  Moimtain.  Andose.  Contains  quartz,  plagio- 
clase, orthoclase,  hornblende,  and  augite,  with  acc^essory  biotite,  apatite,  titanite,  and 
magnetite.    Analysis  by  G.  Steiger,  record  No.  2441. 

B.  Altered  diorite.  Jumbo  mine. 

C.  Contact  rock.  Jumbo  mine.    Analyses  B,  C,  by  R.  C.  Wells,  No.  2681. 

D.  Diopeide  orthoclasite,  shore  of  Hetta  Inlet.  Hettose.  Contains  orthoclase  (about 
90  per  cent)  and  diopside,  with  accessory  albite,  titanite,  and  apatite.  Analysis  by 
C.  Palmer,  No.  2474. 

E.  Calcite-syenite  porphyry,  dike  near  head  of  Karta  Bay,  Kasaan  Peninsula. 
Nordmarlose.  Contains  alkali  feldspar,  calcite,  quartz,  muscovite,  apatite,  sdrcon, 
and  rutile.    Analysis  by  Wells,  No.  2511. 

F.  Contact  rock,  Mamie  mine,  1\  miles  southeast  of  Hadley.  Contains  plagiodase, 
orthoclase,  epidote,  and  calcite.    Analysis  by  Steiger,  No.  2441. 
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5.  mSOELLAVEOXrS  BOOKS. 

Rocks  A  to  G,  inclusive,  were  collected  by  G.  F.  Becker,  who  himishes  the  petn>- 
graphic  data.  A,  B,  C,  D,  and  F  are  described  by  Becker  in  18th  Ann.,  pt.  3,  p.  7. 
Analyses  by  Hillebrand,  record  No.  1585. 

A.  Augite-bronzite  andesite,  Delarof  Harbor,  Unga  Island.  Andage,  Greenish 
black.  Contains  plagioclase  near  labradorite,  with  much  smaller  proportion  of 
augite  and  bronzite,  in  a  groundmass  of  plagioclase,  with  a  little  glass  and  much  light- 
green  indeterminate  material. 

B.  Augite-bronzite  andesite,  St.  Augustine  Volcano,  Cook  Inlet.  Placerose.  Pur- 
plish gray.  Contains  labradorite,  augite,  and  bronzite  in  a  groimdmass  of  plagioclase 
and  magnetite. 

C.  Quartz  porphyry,  bed  of  Bear  Creek,  4  miles  from  its  mouth,  Tumagain  Arm, 
Cook  Inlet.  '  Dacose.     Resembles  D,  with  more  feldspar  and  less  quartz. 

D.  Quartz  porphyry,  east  of  mouth  of  Indian  River,  Sitka,  Baranof  Island.  Sitkose, 
Contains  plagioclase,  quartz,  a  little  pyroxene,  and  some  carbonaceous  matter,  with 
secondary  quartz,  calcite,  and  muscovite. 

E.  Diorite,  head  of  Captains  Bay,  Unalaska  Island.  Tonalose.  Contains  plagio- 
clase, biotite,  hornblende,  chlorite,  magnetite,  and  sometimes  tourmaline. 
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F.  Diorite,  Karluk  ClifTs,  Kodiak  Island.  Bandose.  Contains  labradorite  and 
homblendei  with  subordinate  quartz,  biotite,  and  magnetite. 

G.  Diorite,  Lane  <&  Hay  ward  mine,  Silverbow  Basin.  Shoshonose,  Contains 
plagioclase,  biotite,  hornblende,  and  scattering  grains  of  quartz,  with  secondary 
chlorite,  epidote,  and  muscovite. 

H.  Hornblende  andesite,  Bogoslof  Island.  Andose.  Described  by  Merrill  in  Proc. 
U.  S.  Nat.  Mus.,  vol.  8,  p.  31.  Contains  hornblende,  augite,  plagioclase,  tridymite, 
gmins  of  iron  ore,  a  little  apatite,  and  probably  sanidine.    P.  R.  C.  315. 

I.  Like  H,  but  darker  colored.  Andoae,  Contains  more  hornblende,  no  glass,  and 
little  or  no  tridymite.  Same  locality,  also  described  by  Merrill.  Analyses  H  and 
I  by  T.  M.  Chatard,  record  Nos.  209,  210.    P.  R.  C.  316. 
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Rocks  J  to  R  collected  by  J.  E.  Spurr.  Rocks  J  to  P  are  described  by  him  in 
Am.  Geologist,  vol.  25,  p.  210.    Analyses  by  II.  N.  Stokes,  record  Nos.  1809  and  1822. 

J.  Alaskite,  Chilkoot  Pass.  Liparose.  Dike  in  granite.  Contains  quartz,  ortho- 
clase,  and  some  twinned  feldspars,  accessory  zircon,  actinolite,  magnetite,  and  siderite. 
P.  R.  C.  1784. 

K.  Alaskite  porphyry,  Forty  mile  Creek,  near  Canyon  Creek.  Lassenose.  Dike. 
Contains  quartz,  orthoclase,  and  some  plagioclase,  with  accessory  biotite  and  epidote. 
P.  R.  C.  1785. 

L.  Alaskite,  Skwentna  River,  12  miles  above  its  mouth.  Toscanose.  Dike.  Con- 
tains quartz,  orthoclase,  and  microcline,  with  no  dark  minerals. 

M.  Alaskite,  Tordrillo  Mountains.  Alaskose.  Dike.  Consists  of  quartz,  ortho- 
clase, and  microcline,  with  no  dark  minerals.    P.  R.  C.  1275. 
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In  J  to  M  there  are  traces  of  PsO*  but  no  CO,.    Manganese  is  also  present  in  traces. 
82236*— Bull.  691—15 14 
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N.  Augite  belugite,  Skwentna  River,  near  Hayes  River.  He990u.  Dike.  Con- 
tains essential  feldspar,  intermediate  between  andesine  and  labradorite,  augite,  and 
some  hornblende.    Also  a  considerable  amount  of  pyrite.    P.  R.  C.  1274. 

0.  Tordrillite,  Tordrillo  Mountains.  AUuikoK.  Dike.  Contains  phenocrysts  of 
quartz,  orthoclase,  anorthoclase,  and  anorthoclase-albite.  Groundmass  conaLsts  of 
quartz  and  orthoclase.  No  dark  minerals  except  very  small  quantities  of  secondary 
hornblende.    P.  R.  C.  1276. 

P.  Augite  aleutite,  near  Kalinai  Pass,  Aleutian  Peninsula.  Andote.  Lava. 
Chiefly  labradorite,  tending  toward  andesine,  with  a  considerable  amount  of  pale- 
green  augite.    P.  R.  C.  1277. 

Q.  Plagioclase-quartz-biotite  rock,  Skwentna  River,  12  to  15  miles  above  its  mouth 
T<malo9e.  Dike.  Described  by  Spurr  in  Am.  Jour.  Sci.,  4th  ser.,  vol.  10,  p.  310. 
Corrected  in  vol.  25,  p.  154.  Essential  constituents  andesine-oligoclase,  quartz,  and 
biotite,  with  accessory  apatite  and  zircon.    P.  R.  C.  1273. 

R.  Tonalite-aplite  or  yukonite.  Yukonose.  Yukon  River,  above  Fort  Hamlin. 
Consists  essentially  of  quartz  and  soda-lime  feldspars. 

S.  Flinty  rock,  Bonanza  mine,  Latouche  Island,  Prince  William  Sound.  11. 1.  S.  4, 
Described  by  Grant  and  Higgins  in  Bull.  443.  Contains  mainly  quartz,  chlorite,  and 
plagioclase.    Analysis  by  R.  C.  Wells,  record  No.  2413. 

T.  Pumice,  Katmai  Volcano,  eruption  of  1912.  Alsbacho9e,  Received  from  G.  C. 
Martin.    Analysis  by  G.  Steiger,  record  No.  2753. 
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BRITISH    COLUMBIA. 

Peridotite,  junction  of  Eagle  Creek  and  Tulameen  River,  Yale  district.  Dunase. 
Described  by  J.  F.  Kemp  in  Bull.  193.  About  two-thirds  olivine  and  one-third 
serpentine,  with  some  magnetite,  calcite,  and  magnesite  as  accessories.  Analysis  by 
W.  F.  Hillebrand,  record  No.  1930.     P.  R.  C.  1472. 
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HAWAIIAN    ISLANDS. 

Rocks  A  to  N  collected  by  Whitman  Ctobb,  and  described  by  him  in  P.  P.  88. 
Analysee  A  to  F  by  W.  F.  Hillebrand,  record  Nob.  2038,  2112.    Rocks  A  and  B  are 
described  by  CrosB  in  Jour.  Geology,  vol.  12,  p.  510. 

A.  Soda  trachyte  from  Puu  Anahulu,  North  Kona,  Hawaii.  Umptelose.  Consists 
chiefly  of  alkali  feldspar,  with  small  amounts  of  diopside  and  obscure  sodic  amphi- 
boles  or  pyroxenes.    Analysis  incomplete.    P.  R.  C.  1858. 

B.  Soda  trachyte  obsidian  from  Puuwaawaa,  North  Kona,  Hawaii.  Nordmarkose- 
wnpUko9e.  Black  glass,  containing  alkali  feldspar  microlites  and  ferritic  particles. 
P.  R.  C.  1857. 

C.  Essexitic  andesite.    White  Hill,  crater  of  Haleakala,  Maui.    Akerose-fssexoK. 
Contains  oligoclase-andesine,  orthoclase,  a  little  nephelite,  augite,  olivine,  magnetite, 

and  apatite.    P.  R.  C.  1860. 

D.  Plagioclase  basalt,  East  Branch  of  Makaweli  Canyon,  Kauai.  Camptonose- 
awvergnote.  Consists  essentially  of  augite,  olivine,  plagioclase,  and  magnetite, 
with  a  little  glassy  base.    P.  R.  C.  1864. 

E.  Melilite-nephelite  basalt,  Kilauea  Landing,  north  coast  of  Kauai.  Uvaldose, 
Consists  essentially  of  augite,  olivine,  mclilite,  nephelite,  magnetite,  and  apatite, 
with  a  little  analcite.  In  vesicles,  also,  an  undetermined  fibrous  zeolite.  P.  R.  C. 
1867. 

F.  Portion  of  E  soluble  in  1:40  nitric  acid. 
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a  Loss  on  ignition. 


f>  Assumed. 


G.  Soda  trachyte,  Launiopoko  Hill,  near  Lahaina,  Maui.  Nordmarhose.  Consists 
mainly  of  albite-oligoclase  microlites,  with  some  interstitial  orthoclase,  acmite, 
segirite,  and  iron  oxide.     P.  R.  C.  1869. 

H.  Easexitic  andesite,  ravine  west  of  Viera's  ranch  house,  crater  of  Haleakala,  Maui. 
Akerose.  Contains  andesine,  oligoclase,  alkali  feldspar,  nephelite,  augite,  olivine, 
magnetite,  and  apatite.    P.  R.  C.  1859. 

I.  Picritic  basalt,  Sand  Hills,  Nanawale,  Puna,  Hawaii.  Roasweinose-wehrlose. 
Composed  of  olivine,  augite,  labradorite,  magnetite,  and  a  ferritic  base.     P.  R.  ('.  1865. 

J.  Picritic  basalt,  west  rim  of  crater  of  Haleakala,  Maui.  Rossweinoae-uvaldose. 
Composed  of  augite,  olivine,  labradorite,  a  little  nephelite,  magnetite,  and  ferritic 
glass.     P.  R.  C.  1866. 

Analyses  G  to  J  by  G.  Steiger,  record  Nos.  2526,  2642,  2766. 
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K.  Plagioclaee  basalt,  fragment  in  tuff,  rim  of  caldera  of  Kilauea,  Hawaii.  Auverff- 
nose.  CJompoeed  of  labradorite,  augitc,  olivine,  and  magnetite.  P.  R.  C.  1862. 
Analysis  by  Steiger,  record  No.  2471. 

L.  Plagioclase  basalt,  East  Branch  of  Makaweli  Canyon,  Kauai.  Auvergnose. 
Contains  labradorite,  olivine,  augite,  magnetite,  and  apatite.  P.  R.  C.  1863. 
Analysis  by  W.  T.  Schaller,  record  No.  2472. 

M.  Sodic  gabbro,  Kauaiite,  bowlder  in  bed  of  Waiale  Canyon,  near  Waimea  Canyon, 
Kauai.  Kilauose.  Contains  labradorite,  alkali  feldspars,  nephelite  (?),  augite, 
olivine,  ilmenite,  and  apatite.    P.  R.  C.  1861.    Analysis  by  Schaller,  No.  2472. 

N.  Nephelite  melilite  basalt,  quarry  near  Moiliili  church,  near  Honolulu,  Oahu. 
Uvaldose-casselose.  Contains  nephelite,  melilite,  augite,  olivine,  magnetite,  and 
apatite.    P.  R.  C.  1868.    Analysis  by  Steiger,  No.  2471. 
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10.68 

13.10 

4.54 

1.78 

1.00 

1.00 

2.80 


.15 

1.02 

.04 


.20 


100.07 


The  followino:  rocks  from  the  Island  of  Hawaii  are  described  by  R.  A.  Daly  in  Jour. 
Geology,  vol.  19,  p.  289.    Analyses  by  G.  Steiger,  record  No.  2500. 

A.  Porphyritic  gabbro,  from  near  Uwekahuna  station,  Kilauea.     Wekrloae.^    Con- 
tains olivine,  augite,  labradorite,  magnetite,  ilmenite,  and  apatite.    P.  R.  C.  1847. 

B.  Olivine  basalt,  flow  of  1852,  Mauna  Loa.    Hilost}    Contains  olivine,  augite, 
labradorite,  ilmenite,  magnetite,  and  apatite.     P.  C.  R.     1848. 


1  Called  by  Cross  rossweinose-wehrlMe. 


*  Called  by  Cross  paU»ttdo$e-kiioti, 
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0.  Olivine  aepaiated  from  B. 

D.  Tiachydolerite,  Mauna  Kea.    Andote,    OontainB  plagioclaae,  alkali  feldfipar, 
augite,  magnetite,  apatite,  and  ilmenite.    P.  R.  0.  1849. 

E.  Andesitic  basalt,  Mauna  Kea.    Andose.    Contains  plagioclase,  augite,  olivine, 
magnetite,  ilmenite,  and  apatite.    P.  R.  G.  1850. 


A 

B 

C 

D 

E 

SfOi 

46.59 

7.69 

2.20 

10.46 

21.79 

7.41 

1.33 

.28 

.04 

.37 

1.83 

None. 

.11 

.13 

.12 

.18 

None. 

48.57 

10.51 

2.19 

9.45 

17.53 

8.06 

1.59 

.34 

.10 

.37 

1.48 

40.42 

.32 

.15 

11.44 

47.08 

.23 

".08 

50.92 

17.59 

3.80 

6.69 

3.90 

6.97 

4.28 

1.86 

.35 

.79 

2.55 

49.73 

AkOi. 

16.39 

FeiOi 

7.58 

FeO 

3.96 

McO 

4.06 

Cab.        ]  

7.17 

Na«0 

4.12 

K«0    

1.93 

H«0—      

.81 

HiO+    

.54 

TiOi 

3.05 

ZrOt 

.03 

T^Ck 

.19 
.10 
.06 
.16 

".is 

.34 
.10 

.40 
None. 
None. 

.20 

.84 

CtiOi 

None. 

NIC 

.04 

MnO 

.23 

BaO 

.03 

100.63 

100.72 

100.34 

100.30 

100.53 

COi,  8,  and  SrO  absent. 


PANAMA  AND  THE   CANAL   ZONE. 


Rocks  collected  by  D.  F.  MacDonald,  but  no  petrographic  descriptions  furnished. 
The  ''mud  rocks'*  are  included  here  as  immediate  derivatives  of  the  lavas. 

A.  Rhyolite,  Ancon  Hill,  Canal  Zone.    Lassenose.    Analysis  by  G.  Steiger,  record 
No.  2598.    P.  R.  C.  1946. 

B.  Gray  andesitic  breccia,  Contractors  Hill,  Canal  Zone.     Yellowstonose.    Analysis 
by  R.  C.  Wells,  No.  2593.    P.  R.  C.  1941. 

C.  "Contractors  Hill  rock,"  Canal  Zone.    Analysis  by  Wells,  No.  2593.    P.  R.  C. 
1943. 

D.  Andesitic  rock,  near  Empire,  Canal  Zone.     Hesaose.    Analysis  by  Chase  Pal- 
mer, No.  2604.    P.  R.  C.  1952. 

E.  Black,  glassy  lava,  Canal  Zone.    Analysis  by  Wells,  No.  2593.     P.  R.  C.  1944. 

F.  Lava,  near  Las  Cascadas,  Canal  2iOne.    Dacose.    Analysis  by  Steiger.     No.  2598. 
P.  R.  C.  1947. 

G.  Lava,  Gold  Hill,  Canal  Zone.     Ifessoae.    Analysis  by  Steiger,  No.  2598.    P.  R.  C. 
1948. 


SiO,... 
Al,o,.. 

FeO... 

MgO... 

CaC... 

Na«0... 

K,0.... 

H,0-.. 

H,0+.. 

TIG,... 

COf.... 

A   S^/| •  •  • 

MnO... 


A 

B 

C 

D 

E 

F 

60.20 

65.17 

46.63 

48.94 

62.23 

6a  03 

15.00 

15.22 

14.94 

18.77 

14.95 

16.15 

1.57 

2.08 

6.40 

4.89 

2.04 

5.25 

1.83 

3.98 

3.15 

4.77 

1.52 

2.67 

.60 

1.19 

6.15 

1.59 

.75 

.60 

1.88 

3.79 

7.31 

11.50 

3.10 

3.91 

5.87 

3.71 

1.49 

2.13 

5.08 

4.26 

1.81 

1.52 

2.18 

1.14 

1.26 

3.45 

.90 
.67 

}    2.57 

}  10.44 

/    2.32 
\    1.46 

}    8.94 

/      .84 
\      .96 

.52 

.96 

1.14 

1.34 

.59 

1.36 

None. 

.32 

.55 

None. 

Trace. 

None. 

.10 

Trace. 

.28 

.04 

.41 

.15 

.06 

.20 

.83 

.15 

loaio 

ioa57 

10a58 

99.96 

loaso 

100.04 

G 


51.04 

17.34 

2.88 

7.33 

5.50 

9.79 

2.88 

.53 

.96 

.72 

1.32 

None. 

.25 

.13 

10a67 
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H .  Green  mud  rock,  Gold  Hill,  Canal  Zone.    AnalyoB  by  Wells,  No.  2593.    P.  R.  C. 

1942. 

I.  Red  mud  rock,  Gold  Hill.    Analysis  by  W.  T.  Schaller.  No.  2697.    P.  R.  C.  1949. 

J .  Green  mud  rock,  about  1 ,000  feet  north  of  Contractors  Hill,  Canal  Zone.  Analysis 
by  Wells,  No.  2593.    P.  R.  C.  1945. 

K.  Reddish  mud  lava  breccia,  near  Contractors  Hill.  Analysis  by  Schaller,  No. 
2597.    P.  R.  C.  1950. 

L.  Mud  lava  breccia,  Canal  Zone.    Analysis  by  Schaller,  No.  2597.    P.  R.  C.  1951. 

M.  *'Gatun  formation,*'  Canal  Zone.  Analysis  by  Chase  Palmer,  No.  2604. 
P.  R.  C.  1953. 


SfOt.. 

Fe«0,. 

FeO.. 

MgO. 

CaO.. 

Na,0. 

KfO.. 

H|0- 

H,0+ 

TiO,.. 

CO,.. 

P,Oi.. 

MnO. 


H 

52.41 

I 

J 

K 

L 

48.36 

61.22 

48L83 

61.37 

18.18 

18.98 

13.08 

13.63 

15.40 

5.20 

ia53 

4.58 

5.49 

4.33 

3.67 

1.59 

.90 

3.71 

2.13 

1.59 

.04 

.85 

3.32 

3.96 

1.62 

1.84 

1.99 

4.36 

4.15 

.94 

.61 

.50 

1.08 

L56 

.81 

.34 

.34 

.10 

.96 

1  15.04 

/    9.47 
\    6.71 

V  15.15 

/  12.26 
\    5.41 

ia33 
4.27 

.87 

.88 

.85 

.96 

.88 

.11 

None. 

.20 

.34 

None. 

Trace. 

.22 

None. 

.22 

.38 

.20 

Trace. 

iaa64 

99.57 

99.66 

99.70 

99.70 

42.43 

16.26 

6.26 

2.31 

3.35 

9.39 

L53 

1.58 

7.96 

6.08 

.73 

1.65 

.25 

.06 


99.83 


N.  Andesite,  Point  Farfan.    //.  4.  2.  5.    Sp.  gr.  2.57.     P.  R.  C.  1887. 

0.  Granodiorite,  Cocovi  Islands.  Amadorose.  Sp.  gr.  2.52.  Analyses  N,  O,  by 
R.  C.  Wells,  record  No.  2799.    P.  R.  C.  1892. 

P.  Diorite,  Point  Farfan.     Beerbachose.     P.  R.  C.  1888. 

Q.  Basalt,  Monto  Lirio.  Camptonose.  Analyses  P,  Q,  by  W.  C.  Wheeler,  No. 
2800.     P.  R.  r.  1889. 


N 


SiO, I    57. 39 

Al,()j •     15.  84 

'      2.38 


Fe,0,. 
FeO.. 
MgO.. 
CaO.. 

K,0.. 
H,0- 
H,0+ 
TiO|.. 
ZrO, 


5.96 

?.41 

'      5.24 

:      5.23 

.84 

;       1.09 

1.74 

I       1.35 

Trace. 

CO, Trace. 

PfO* I        .(» 

SO, ...       . 


n I        .06 

F Traw. 


S. 


01 


V,Os Trace. 

rr,Oj 

MnO IS  .06 

BaO 02  .03 

ioa4i    ioa36 


o 


63.51 

18L07 

2.01 

2.18 

2.19 

5.14 

4.06 

.88 

1.07 

.60 

.33 

None. 

None. 

.19 


.01 
None. 

.01 
Trace. 


51.72 

15.38 

3.35 

7.91 

4.38 

7.84 

4.37 

.47 

.56 

2.00 

1.67 

Nooe. 
.49 
.63 
.12 

None. 


Nooe. 
.16 


10a45 


48.23 

14.60 

4.49 

5.85 

6.73 

12.12 

2.55 

L49 

1.50 

.98 

1.00 

Traije. 
.46 
.05 
.00 

None. 


.06 
.17 
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AnalyBes  R  to  V,  by  W.  C.  Wheeler,  record  No.  2838. 

R.  Andesitic  rock,  Chorcha  Mountain,  Chiiiqui.    Ando$e,    P.  R.  G.  1932. 

S.  Dioritic  rock,  Boquete.     TanaloMe.    P.  R.  C.  1933. 

T.  RecrystaUized,  bedded,  volcanic  aah,  Chiriqui  Mountain.    P.  R.  C.  1934. 

U.  Dioritic  rock,  Boquete.     TanaloH.    P.  R.  C.  1935. 

V.  Baaaltic  rock,  8  miles  southwest  of  Bejuca.    P.  R.  G.  1936. 


SiOi... 
AW>a.. 
FeiOt.. 
F«0... 
MgO.. 
CaO... 
Nfi«0.. 
KjO... 
HiO-. 
H|0+. 

no*... 

COi... 
PsO»... 
MnO.. 


5a  83 
1&90 
2.05 
6.86 
3.06 
7.92 
3.20 
2.44 
1.06 
.70 
1.06 


.66 
.19 


99.85 


8 


59.13 

16.97 

2.18 

4.31 

2.38 

7.69 

3.36 

2.57 

.23 

.76 

.68 

Trace. 

.19 

.12 


100.57 


6a  20 

1&89 

2.15 

1.97 

2.49 

6.22 

4.88 

2.05 

.18 

.54 

.38 


.17 
.08 


10a20 


U 


59.61 

16.68 

2.66 

3.56 

2.10 

5.58 

3.51 

2.96 

.50 

L31 

.73 

.14 

.18 

.14 


99.65 


64.16 
14.42 
2.72 
2.65 
1.35 
3.34 
4.42 
2.42 

.47 
1.49 

.94 
1.58 

.21 

.11 


100.20 


GUATEMALA. 

Volcanic  dust  from  the  volcano  Santa  Maria,  collected  on  deck  of  steamer  Luxor, 
60  miles  distant  in  San  Benito  Harbor,  October  25,  1902.  Yellowstonose.  Anal3r8is 
by  E.  T.  Allen,  record  No.  2011. 


SIOi. 59.38 

AlfOi 19.86 


Fe^i 

FeO. 

MrO. 

CaO.. 

NaiO. 

K«0.. 


3.84 
2.17 
1.18 
5.80 
4.92 
1.15 


HiO— . 
HiO+. 
TlOt. . 

p,o,.. 

80|. . . 


.36 
.73 
.49 
.18 
.27 


10a33 


Traces  of  CrsOi,  MnO,  and  BaO  are  present.    CO]  is  absent. 


WEST   INDIES. 


Volcanic  ejectamenta  from  Mont  Pel^,  Martinique,  and  La  Soufri^re,  St.  Vincent, 
eruptions  of  May,  1902.  See  Diller,  Nat.  Geog.  Mag.,  vol.  13,  p.  285.  Also  Diller 
and  Steiger,  Science,  vol.  15,  p.  947. 

A.  Pumice,  Mont  Pel^,  eruption  of  May  8.  Bandose-tonalose.  Hypersthene 
andesite,  containing  plagioclase,  hypersthene,  and  magnetite  in  a  vesicular,  glassy 
groundmass. 

B.  Sand,  same  eruption  as  A,  collected  on  deck  of  the  steamer  Roddam  after  its 
arrival  at  Santa  Lucia.     Tonaloie-bandose. 

C.  Dust,  Mont  Pel^,  eruption  of  May  20.  Tonalose.  Collected  on  deck  of  steamer 
Potomac  in  harbor  at  Fort  de  France.    B  and  C  resemble  A  mineralogically. 

D.  Volcanic  dust  from  about  1  mile  north  of  Georgetown,  St.  Vincent.  Bandose, 
Collected  by  E.  O.  Hovey  and  not  described  in  the  articles  cited  above. 

E.  Pumice  from  La  Soufri^re.  Bandose.  Collected  by  R.  T.  Hill.  Hypersthene 
andesite  containing  plagioclase,  hypersthene,  augite,  olivine,  and  magnetite.    (Diller. ) 

F.  Dust  from  La  Soufri^.  Bandose-placerose.  Collected  on  steamer  Coya,  at  sea, 
about  275  miles  southeast  of  St.  Vincent,  May  7, 1902.  Contains  feldspars,  pyroxenes, 
magnetite,  and  possibly  other  minerals.    Contained  0.57  per  cent  of  soluble  salts. 

Analyses  A  to  D  by  W.  F.  Hillebrand,  record  No.  1991.  E  and  F  by  George  Steiger, 
record  Noe.  1984,  1989. 


ANALYSES  OF -ROCKS  AND  HINEBALS,  1880-1914. 


A 

B 

c 

D 

E 

F. 

BLOT 

17.  U 

t'i 

3.U 

■1 

1 

6.80 
.SB 

SI.B 

Is 

oloi 

Lll 

■t.n 

.M 

i.sa 

% 

.M 

■■".ir 

E1I.M 

1.S3 

IS 

.w 

.me 

T™s^ 

TnM». 

T^ 

'.IB 

'oj 

;« 

ioa.3flS 

».es     M.7* 

HI.7E 

100.  IG 

m« 

aSalubl«ln  vitet:  ( 


A  kyanitic  schist  from  Serra  do  Gigante,  Iif-ar  Diamantina,  wae  anftlyEcd  at  the 
request  ol  Prof.  0.  A.  Derby,  who  dcecribea  the  rock  in  Am.  Jour.  Sci.,  1th  ser.,  vol.  7, 
p.   343.     Analyida  by   HiUebnuid,   re^'ord   No.    1783.     Contaiiu    ky«nite,   chlcaite, 

sericitc,  quartz,  and  nitile, 

A.  Bulk  anBlysis  of  the  echist. 

B.  Portion  soluble  in  hydrochloric  acid. 

C.  Portion  soluble  in  strong  sulphuric  acid. 

D.  ReaiJue  insoluble  in  sulphuric  acid. 

Tlie  bracki.'t«<i  figure's  are  deduced  from  other  columns  than  the  one  in  which  they 
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TASMANIA. 


Two  ftnalyses  of  ao-called  "volcanic  bombs"  or  "buttons"  were  made  by  W.  F 
Hillebrand,  rec<»d  No.  2097,  at  the  request  of  W.  H.  Twelvetrees,  of  Launceston, 
Taamania.  These  curious  forms  of  volcanic  glass  have  every  appearance  of  artifi- 
ciality, but  are  said  to  be  found  under  such  conditions  and  in  so  many  localities  that 
the  idea  of  their  human  origin  is  precluded.  A  paper  on  the  subject  by  R.  H.  Walcott 
may  be  found  in  Proc.  Royal  Soc.  Victoria,  vol.  11,  p.  23,  1898. 

A.  From  Upper  Weld  tindrift.  Almerose.  Analysis  incomplete  because  of  insuffi- 
cient material.     Sp.  gr.,  2.454  at  IS.b"*. 

B.  From  Pieman.     /.  S.  4.  S.    Sp.  gr.,  2.428  at  22°. 


SiOs.. 
AW),. 

FeO. 

MgO. 

OiO.. 

NatO. 

K,0. 

HtO- 

H«0+ 

TlOt.. 

IrOi.. 

MnO. 

NIC 

CuC. 

SrO... 

BaO.. 

LiiO.. 


60.80 

1&.02 

.40 

4.65 

2.47 

3.20 

1.29 

2.56 

Undet. 

Undet. 

.80 

(7) 
.18 

None. 

None. 

Trace. 

100.37 


B 


73.50 

12.35 

.38 

3.70 

1.80 

3.76 

1.03 

1.03 

.27 

.53 

.70 

.01 

.15 

None. 

Trace? 

Trace. 

Trace. 

Trace. 

100.29 


ANAIiYSES    OF  SANDSTONES,   CHERTS,  AND  SINTERS. 

SANDSTONES. 
ZA8TSBV  8TATB8. 

A.  Calciferous  sandstone,  New  Sweden,  Me.  Deecribed  by  H.  E.  Gregory  in 
Bull.  165.  Analysis  by  W.  F.  Hillebrand,  record  No.  1796.  Contains  quartz,  caldte, 
feldspar,  magnetite,  muscovite,  and  siderite. 

B.  Brown  sandstone,  Hummelstown,  Pa.  Analysis  by  E.  A.  Scbneider,  record 
No.  1280.    Described  by  Diller  in  Bull.  150,  p.  77.    P.  R.  C.  14. 

C.  Triassic  sandstone  from  the  Jaittelle  quarry,  near  Hancock,  Md.  Hard,  com- 
pact, brown.    Analysis  by  F.  W.  Clarke,  record  No.  613. 


8iOs.. 
AltOs. 
FeiOs. 
FeO.. 
MgO.. 
CaO.. 
NajO. 
KfO.. 
H,0- 
H,0+ 
TiOt.. 

COt... 
MnO.. 


Insoluble  in  IICl. 


M.23 

7.38 

.54 

1.37 

3.2B 

14.58 

1.65 

1.74 

.25 

1.22 

.28 

.07 

13.48 

Undet. 


B 


88.13 

5.81 

1.77 

.31 

.53 

.20 

.06 

2.63 

.23 

.26 


} 


76.43 
17.78 


.02 

.84 
Undet. 
Undet. 

2.70 


} 


Trace. 


100.06      99.03 


96.76 
88.68 


KicHiGAir,  wiscoNsnr,  and  iowa. 

A.  Yellow  sandstone,  Stony  Point,  Mich.    Analysis  by  F.  W.  Clarke,  record  No. 
213. 

B.  Potsdam  sandstone,  Ablemans,  Sauk  County,  Wis.     Described  by  Diller  in 
Bull.  150,  p.  80.    Analysis  by  E.  A.  Schneider,  record  No.  1280.    P.  R.  C.  15. 

C.  From  Boscobel,  Wis. 

D.  From  Beetown,  Wis.    Analyses  C,  D,  by  G.  Steiger,  record  No.  2227. 

E.  From  Springdale  station,  Sioux  City,  Iowa.    Analysis  by  Steiger,  No.  2295. 
Rocks  C,  D,  E  are  St.  Peter  sandstone,  described  as  **glass  sands"  by  E.  F.  Burchard 

in  Bull.  285,  p.  459,  and  Bull.  315,  p.  377.     Partial  analyses  only. 


A 

B 

c 

D 

E 

SiOj 

84.57 

5.90 

6.48 

.68 

99.42 
}      .31 

99.47 
{  "'.67' 

99.17 
.25 
.22 

96.90 

AljOa 

1.22 

FeiOa 

.28 

MgO 

.05 

CaO 

.14 

lEnltion 

1.92 

.18 

1  07 

Insoluble  In  HCl 

99.55 
91.87 

99.91 

99.54 

99.64 

99.66 

i 
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OHIO. 

A.  Blue  sandfitone  from  near  Cleveland.    Analysis  by  T.  M.  Chatard,  record  No. 
214. 

B.  Sandstone  from  Berea.    Analysis  by  L.  G.  Eakins,  record  No.  914. 

C.  D,  E.  Three  samples  of  the  *' Peebles-Henley  sandstone,"  from  Portsmouth. 
Analyses  by  H.  N.  Stokes,  record  No.  1239.    Alkalies,  etc.,  undetermined. 


A 

B 

C 

D 

E 

BIO« 

91.67 

6.92 

Trace. 

92.91 

3.78 

Trace. 

.91 

Trace. 

.31 

.34 

.61 

1.19 

90.40 

6.16 

.65 

.27 

.28 

89.32 

6.52 

.87 

.35 

.61 

87.12 

AlsOs. 

6.96 

FegOt. 

.85 

FeO 

.85 

MjrO 

.34 

.28 

.73 

cia>::::: 

Na«0 

K|0 

HiO 

1.17 

.99 

1.49 

2.00 

Tnjpi^lnM^  fn  H^l                            

100.38 
97.50 

100.05 

97.74 
98.00 

96.06 
96w90 

97.61 
06l62 

BZlTTXrOKY,  MIBSZBSIP^I,  MIBSOUBI,  AVD  ABXAKBJkB. 

A.  Carboniferous  sandstone  adjoining  the  peridotite  dike  of  Elliott  County,  Ky 
See  Diller,  Am.  Jour.  Sci.,  3d  ser.,  vol.  32,  p.  125.  Analysis  by  T.  M.  Chatard,  record 
No.  354. 

B.  Fine-grained,  fissile  sandstone.    Same  locality  and  reference  as  A. 

C.  "Glass  sand,"  near  luka.  Miss.  Received  from  E.  C.  Eckel.  Analysis  by  G. 
Steiger,  record  No.  2268. 

D.  From  Jackson,  Mo. 

E.  From  Versailles,  Mo. 

F.  From  Everton,  Ark. 

Bocks  D,  E,  F  are  St.  Peter  sandstones,  described  by  Burchard  in  Bull.  285,  p.  459, 
and  Bull.  315,  p.  377.    Analyses  by  Steiger,  Nos.  2227,  2295. 


BlOt., 

AlfOs 

FesOs 

FeO 

MgO 

CaO 

Na«0 

KtO 

HjO- 

HjO,  ignition. 

TlOi 

P>0» 

CO, 

MnO 


fia78 

10.54 
3.27 


1.50 

10.15 

1.41 

2.36 

.85 
2.32 

.08 

.09 
6.29 

.10 


B 


6a  25 

20.18 

1.53 

3.42 

3.52 

.51 

.39 

3.17 

1.94 

5.17 

.23 

.10 


.10 


99.78 


100.51 


} 


97.74 
.80 


} 


None. 
None. 
.22 


1.04 


99.80 


D 


{ 


99.52 
.16 
.07 


99.75 


E 


} 


99.03 
.40 

.13 

.11 
.29 


.44 


10a40 


99.55 
.13 
.09 


99.77 


KANSAS. 

St.  Peter  sandstones  described  as  "glass  sands'*  by  E.  F.  Burchard  in  Bull.  285, 
p.  459,  and  Bull.  315,  p.  377.  Analyses  by  G.  Steiger,  record  Nos.  2222,  2227,  2295. 
Partial  only. 

A,  B,  C,  D.    From  Fredonia. 

E.  From  Neodesha. 

F.  From  Havana. 
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G.    From  Caney. 

H,  I.    From  Niotaze. 

J,  K,  L.     From  SE.  J  sec.  13,  T.  28  S.,  R.  12  E. 

M.    From  near  Fall  River  station. 


A 

B 

C 

D 

E 

F 

O 

SlOi 

97.50 

96.00 

97.50 

1.82 

.43 

None. 

.10 

97.94 

98.71 

97.80 

97.06 

AlaOi 

FeiOio 

.33 

.37 

.63 

.19 

.84 

72 

MgO 

CaO 

Ignition 

97.92 

98.37 

90.65 

98.57 

98.90 

98.64 

97.80 

SiOt..... 
AliOs... 
FetOi«.. 
MgC... 

CaO 

Ignition. 


H 


96.45 

2.76 

.37 


96.90 

2.03 

.67 


99.58 


99.60 


96.24 
.57 
.35 
.01 
.06 
.72 


in^«  jR^ 


97.81 
.73 
.35 
.05 
.18 
.80 


99.92 


98.02 
.81 
.26 
.06 
.08 
.81 


ioao4 


97.28 
.96 
.80 
.04 
.13 
.73 


99.94 


o  Total  Fe. 
COLORADO.  UTAH,  AVD  AHIZOITA. 

A.  Yellow  sandstone,  Armejo  quarry,  Colorado.  Analysis,  partial,  by  T.  M. 
Chatard,  record  No.  289. 

B.  Sandstone,  Robinson  mine,  Summit  Coimty,  Colo.  AnalysiB  by  L.  G.  Eakins, 
made  in  the  Denver  laboratory,  partial. 

C.  Sandstone  from  the  Logan  mine,  Rico  district,  Colorado.  Consifits  mainly  of 
quartz  and  Hericite.  • 

D.  Altered  sandytone,  in  contact  with  C.  Same  constituents,  plus  limonite, 
anglesite,  and  anhydrous  magnesian  mineral.  Analyses  C,  D,  by  W.  F.  Hillebiand, 
record  No.  1914.     Described  by  Ransome,  22d  Ann.,  pt.  2,  p.  287. 

E.  Banded  sandstone,  Peoa,  Utah.  Described  by  Diller  in  Bull.  150,  p.  80. 
Analysis  by  Schneider,  record  No.  1280.     P.  R.  C.  16. 

F.  Brown  sandstone,  Flagstaff,  Ariz.     Analysis  by  T.  M.  Chatard,  record  No.  1144. 


SiOt... 
AljOs. 
FejOj. 
FeO... 
MgO.. 
CaO... 
NajO.. 
KtO... 
HjO-. 
HsO+. 
COf... 
SOi... 
CuO.. 
PbO.. 
MnO.. 
Ag.... 


A 


81.27 
9.81 
1.44 


.42 
.44 

ITndet. 
Undet. 

1.19 


} 


B 


56.33 
.77 
.97 


7.30 
14.01 
Undet. 
Undet. 
Undet. 
Undet. 
C19.04 


94. 57       98. 42 


} 


83.95 
8.92 
.48 
.13 
.97 
.12 
.06 
3.09 

M.90 

None. 


Trace. 
Trace. 


.04 


} 


D 


62.88 

21.38 

1.09 


} 


2.00 
.40 
.07 

6.59 

5.49 


.53 


.34 
Trace, 
None, 


99.66 


100.77 


£ 


} 


96.60 
2.02 


{ 


,08 
,04 


{ 


.11 
.29 


0  79.19 
1.30 
2.45 


.23 
7.76 


.32 
2.94 
5.77 


99.14 


99.96 


a  Silica  and  insoluble  matter. 


t>  Loss  on  ignition. 


c  Calculated  to  satisfy  bases. 
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CAUFOBiriA. 


1.    MOUNT  DIABLO. 


Described  by  Turner  and  Melville  in  Bull.  Geol.  Soc.  America,  vol.  2,  pp.  383-414. 
Analyses  made  by  W.  H.  Melville  in  the  San  Francisco  laboratory. 

A.  Upper  Cretaceous,  Chico  sandstone.    Light  brown,  finely  granular,  carrying 
grains  of  mica  and  feldspar. 

B.  Lower  Cretaceous,  Neocomian  sandstone.    Hard,  granular,  greenish.    From 
headwaters  of  Bagley  Creek. 

C.  Miocene  sandstone.    Granular,  particles  light  brown  and  black,  friable.    From 
near  Wiall  Point. 

D.  Chico  sandstone.    Greenish  gray,  compact,  crystalline. 


8iO, 

Ai,o, 

FeiO» 

FeO 

MgO 

CaO » 

NaiO 

K,0 

H,0- 

H,0+ 

PtO, 

MnO 

COi 


73.71 

10.40 

3.89 

1.88 

l.«2 

.96 

3.48 

.99 

1.06 

2.60 

None. 

.17 

None. 


B 


£6.84 

11.37 

1.46 

4.96 

3.10 

7.62 

3.26 

.86 

1.45 

3.34 

.10 

.22 

5.10 


44.54 

12.63 

2.50 

3.08 

5.55 

14.65 

3.35 

1.37 

1.43 

2.25 

.29 

.44 

7.76 


100.76 


99.67 


99.84 


36.93 

7.22 

1.50 

2.95 

2.34 

29.34 

2.94 

.64 

.57 

3.45 

.16 

.57 

a  11. 30 


100.00 


o  COs  determined  by  difTeronce. 
Traces  of  organic  matter  are  found  in  all  four  sandstones,  but  were  not  determined. 

2.   SHASTA  COUNTY. 


Described  by  J.  S.  Diller  in  Bull.  Geol.  Soc.  America,  vol.  ],  p.  411.  The  rock  is 
made  up  of  quartz,  feldspar,  and  biotite,  with  a  calcite  cement.  Serpentine,  sphene, 
magnetite,  and  zircon  also  occur  in  it,  but  are  less  common. 

A.  From  Salt  Creek,  one>half  mile  above  McNett's. 

B.  One  and  one-fourth  miles  below  Ono  Bridge,  north  fork  of  Cottonwood. 

C.  D.  Three-fourths  of  a  mile  below  John  Allen's,  Dry  Creek. 
E.  From  John  Allen's,  Dry  Creek. 

Analyses  A  and  B  by  T.  M.  Chatard,  record  No.  1106;  C,  D,  and  E,  by  J.  E.  Whit 
field,  record  Nos.  972,  973. 


SiOj . . 
Al,o,. 

Fe,Oj. 

FeO.. 

MgO . . 

CaO.. 

Na,0. 

K,0.. 

H,0- 

H^+ 

TiOt. . 

P»0j.. 

MnO.. 

BaO.. 


48.13 

11.19 

1.25 

1.47 

2.22 

16.39 

2.29 

1.17 

.78 

1.78 

.24 

.14 

.29 

.04 

COt 12.73 

80a 

CI 


B 


48.10 

12.16 

1.02 

2.14 

1.65 

15.88 

2.46 

1.56 

.46 

3.27 

.47 

.13 

.26 

Undet. 

10.36 


100.11      99.92 


59.10 
14.02 
3.16 
1.42 
1.72 
9.35 
2.21 
1.49 


2.63 

.70 

Trace. 

Trace. 


4.65 
Trace. 
Trace. 


100.45 


D 


61.60 
12.15 
2.09 
3.30 
2.33 
6.92 
2.16 
1.41 


3.10 

Trace. 

.08 

Trace. 


5.05 

.27 

Trace. 


£ 


54.55 
10.64 
1.59 
1.16 
1.29 
14.30 
2.60 
1.68 


1.60 

Trace. 

.10 

1.53 


9.05 
.10 
.72 


100.46 


100,  Zl 
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The  following  bedded  sandstones  of  the  same  region  are  also  described: 

F.  From  Middle  Fork  of  Cottonwood,  1  mile  above  Miller's. 

G.  Top  of  cascade,  IJ  miles  up  Byron  ('reek  from  North  Fork  of  Cottonwood. 
H.  Two  and  one-half  miles  above  John  Allen's,  Dry  Creek. 

Analyses  F  and  G  by  Chatard,  record  No.  1106;  II  by  Whitfield,  record  No.  974. 


SIOj... 

Al,o,.. 

FetOa. 
FeO... 
MgO.. 
CaO... 
Na,0.. 

IIjO- 

H,0  +  . 

TiOa.. 

PiOr... 

MnO.. 

BaO... 

COi... 

80i... 

CI 


55.85 

13.20 

2.56 

4.77 

L90 

6.03 

2.60 

1.89 

L13 

2.90 

.76 

.18 

.24 

Undet. 

4.97 


99.97 


G 


67.62 

13.63 

1.25 

3.27 

2.34 

2.80 

2.78 

l.ll 

.64 

2.83 

.48 

.06 

.15 

.03 

.72 


99.73 


H 


60.74 
10.25 
4.31 
6.21 
3.00 
4.97 
1.83 
.52 


4.36 

.86 

Trace. 

Trace, 


2.29 

.40 

Trace. 


10a43 


3.    SULPHUR  BANK. 


Described  by  Becker  in  Mon.  XIII,  p.  92.  Analysis  made  by  Melville  in  the  San 
Francisco  laboratory.  An  altered  sandstone,  showing  grains  of  quartz,  plagioclase, 
and  orthoclase. 


SIOj 68.50 

AltOa 12. 82 

1.29 


FetOj 
FeO.. 
MgO. 
CaO.. 
NajO. 


3.37 
2.21 
1.82 
6.03 


K,0 1.26 

HK)- 28 

HaO+ 2.11 

TiOj 60 

P«Oj 1« 

MnO 02 


I0a47 


CHERT. 

From  the  lead-zinc  region  of  southwestern  Missouri  and  ita  extension  into  Kansas. 
Collected  l)y  W.  P.  Jenney. 

A.  Unaltered  chert,  East  Hollow,  Belleville,  Jasper  County,  Mo. 

B.  Partly  altered,  same  locality. 

C.  Altered  to  'cotton  rock,"  same  locality. 

D.  From  the  Surprise  mine,  Joplin,  Mo. 

E.  Blue  chert,  unaltered.  Bonanza  shaft.  Galena,  Kans. 

F.  Same  locality. 

G.  Altered,  same  locality, 
n.  Jasperite,  Joplin,  Mo. 
I.  Jasperite,  Galena,  Kans. 

Analyses  A  to  G  by  E.  A.  Schneider,  record  No.  1205;  H  and  I  by  L.  G.  Eakins, 
record  No.  1208. 


sio, 

AljO,,  FC2O3, 

MgO 

CaO 

Ignition 


A 

B 

C 

D 

£ 
99.23 

F 

0 

H 

98.17 

98.92 

98.71 

99.46 

98.60 

99.13 

95.77 

.83 

.48 

.43 

.29 

.22 

.52 

.10 

1.84 

.01 

.02 

.02 

Trace. 

Trace. 

Trace. 

.01 

.24 

.05 

.03 

.03 

.04 

.02 

.10 

Trace. 

.54 

.78 

.42 

.50 

.34 

.50 

.40 

.20 

1.17 

99.84 

99.87 

99.69 

100.13 

99.97 

99.62 

99.50 

99.56 

97.33 

1.89 

.00 

.11 

.77 

100.19 
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SILICEOUS   SINTERS. 

From  the  Yellowstone  National  Park  and  similar  localities.  Analyses  A  to  E  by 
J.  £.  Whitfield,  recocd  Nos.  97,  100,  707,  708,  and  861.  DiscuBsed  by  Weed  in  9th 
Ann.,  p.  619. 

A.  Dried  siliceous  jeUy  from  Emerald  Spring,  Upper  Basin. 

B.  Sinter  from  Solitary  Spring,  Upper  Basin. 

C.  Grayish  sinter  from  margin  of  Splendid  Geyser. 

D.  Compact  sinter  from  Old  Faithful  Geyser. 

£.  From  Asta  Spring,  Hillside  Group.    Sp.  gr.,  1.7122. 


A 

B 

C 

D 

E 

SiO» 

83.37 

1.16 

Trace. 

.06 

.29 

.11 

.02 

4.17 

.08 

.31 

.78 

.07 

83.88 
1.73 
.14 
.07 
.25 
.28 
.23 
3.37 
.18 
.20 

81.85 

6.49 

Trace. 

.15 

.56 

2.56 

.65 

7.50 

Trace. 

.16 

88.54 
2.12 

Trace. 

Trace. 

1.71 

1.12 

.30 

5.13 

Trace. 

Trace. 

89.73 

AkOi 

}      1.02 
Trace. 

FeiOi  

MgO  

C^  

2.01 

Na,0 

K,0 

H«0.  ienitioii 

7.34 

Nad 

SOj 

Trace. 

C.  onnnic 

H.  orranlc.. . .      - 

100.41 

■ 

100.33 

100.02 

99.92 

100.08 

Analyses  F  to  O,  are  all  of  Yellowstone  Park  deposits.  Record  Noe.  236,  703,  697, 
706,  698,  709,  812,  866,  and  1012.  Analysis  N  by  T.  M.  Chatard;  all  the  others  by 
J.  E.  Whitfield.    Samples  collected  by  W.  H.  Weed. 

F.  Geyserite  incrustation,  Spring  No.  8,  Giant  Group,  Upper  Basin. 

G.  Incrustation  from  margin  of  crater,  Surprise  Geyser. 
H.  Deposits  from  Coral  Spring,  Norris  Basin. 

I.  Sediment,  Vixen  Geyser. 

J.  Deposit  from  Artemisia  Geyser. 

K.  Opal  deposit,  Norris  Basin. 

L.  Incrustation,  Excelsior  Geyser  Basin.    Bottom  layer,  compact,  opaline. 

M.  Same  as  L,  top  layer,  sintery. 

N.  Incrustation,  platform  near  Union  Geyser. 

O.  Black  coating,  the  *' Minute  Man,'*  Norris  Basin. 


F 

C, 

H 

I 

J 

SIOj 

72.25 

10.96 

.76 

.31 

.74 

.10 

3.55 

1.66 

«9.02 

.20 

.36 

b.45 

92.26 

1.18 

Trace. 

92.72 
}    1.77 

92.67 
1    1.42 

83.10 

AliOi 

/      6.02 
\  Trace. 

FeiOi 

FeO 

CaO 

1.48 
.06 

.56 
Trace. 

.66 

.80 

MpO 

.21 

Na,0 

2.18 

KjO 

.87 

HtO 

4.97 

4.81 

5.22 

6.73 

c        

NaCl 

Trace. 
None. 

SOi 

.17 

.28 

100.36 

99.95 

99.86 

100.14 

100.19 

a  Includes  II  of  organic  matter. 


b  Whether  as  S  or  S0|  was  not  determined. 
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SiO,.. 
A1,0,. 
FeiOa. 
CaC. 


MgO... 
ADcalies. 
H,0-.. 
H,0+.. 
8 


93.60 

1.06 

Tn^e. 

.£0 

Trace. 


1} 


4.71 
Trace. 


90.87 


} 


90.86 
.83 


.46 
Trace. 


}    7.90  I   6.02 


100.04 


} 


94.40 

.79 

None. 
None. 


100.21 


N 


90.28 

^     2.82 

VTiace. 

.30 

.07 

(Jndet. 

L86 

3.95 


{ 


99.28 


85.08 


2.65 

1.67 

Trace. 


} 


« 10.67 


100.07 


o  Loss  on  ignition.    Watw  and  organic  mattw. 

The  foUowing  foreign  sinters  were  analyzed  for  comparison  with  the  YeUowstone 
Park  specimens: 

P,  Q,  R.  Three  samples  of  sinter  from  Rotorua,  New  Zealand.  Analyses  by  J.  £. 
Whitfield,  record  No.  998.    Discussed  by  Weed  in  9th  Ann.,  p.  619. 

S.  Sinter  from  Mount  Morgan  gold  mine,  Queensland.  Described  by  Weed  in  Am. 
Jour.  Sci.,  3d  ser.,  vol.  42,  p.  165.    Analysis  by  E.  A.  Schneider,  record  No.  1254. 


SiO,.... 

Ai,o,... 

Fe,Os... 
MgO.... 
CaO .... 
NasO... 
K,0.... 

Ignition. 


92.47 
2.54 


.16 
.79 


3.  vV 


90.28 
3.00 


Trace. 
.44 


6.24 
99.96 


74.63 
15.69 


Trace. 

1.00 

.30 

1.02 

"*7.'43 

99.97 


} 


S 


94.02 

2.27 

Trace. 
.07 


1.07 
2.20 

99.72 


ANAIiTSES  OP  CARBONATE  ROCKS. 

MAINE   AND   VERMONT. 

A.  Limestone,  Islesboro,  Maiiie.  Collected  by  Ge^)rge  Otis  Smith.  Analysis  by 
W.  T.  Schall^,  record  No.  2139.    Pftrtial  only;  CO,  calculated  to  satisfy  bases. 

B.  White  marble,  Rutland,  Vt.    Analysis  by  L.  G.  E^kins,  record  No.  1213. 

G.  The  portion  of  A  insoluble  in  dilute  hydrochloric  acid.  Same  analyst  and 
number. 

D.  Dolomite,  Green  Peak  quarry,  Dorset,  Vt.  Analysis  by  George  Steigor,  record 
No.  1938.    Described  by  Dale  in  Bull.  195. 


A 

B 

C 

D 

Tm(thihl« 

8.00 
"  '."39* 

8iO<  

3.76 

1.03 

.43 

56.69 
31.16 

8.36 

AkOi 

1.77 

F€iOi 

.23 

Feb 

.14 

Trace. 

50.79 

3.13 
3.37 
2.68 

Undet. 

Undet. 

1.08 

UxO  

1.16 
51.30 

16.68 

CtXy 

39.03 

NatO 

.06 

KfO 

1.06 

HaO— 

}    1.01 
39.80 

/        .03 

\       .43 

41.66 

H«0+ 

co« 

41.59 

99.27 

100.13 

06.93 

100.39 

MASSACHUSETTS. 

A.  ¥^te  marble,  Lee.    Analysis  by  E.  A.  Schneider,  record  No.  1279.    Described 
by  Diller  in  Bull.  150,  p.  299.    P.  R.  C.  116. 

B.  Limestone,  Lee.    C/ollected  by  B.  K.  Emersim.     From  cut  on  west  side  of  rail- 
road.   Analysis  by  George  Steiger,  record  No.  1654. 

C.  Dolomite,  Charlemont.    Collected  by  Emerson.    Analysis  by  Eakins,  record 
No.  1343. 

D.  Dolomite,  Webster.     Collected  by  Emerson.     Analysis  by  II.  N.  Stokes,  record 
No.  1634. 


Insolnble. 

810, 

AliOt.... 
FetO,.... 

FeO 

MnO 

NIO 

CaO 

MgO 

K,0 

NatO.... 

H|0 

P1O4 

CO, 

8O1 


}  - 


.19 


30.88 
31.42 


46.72 


99.45 


{ 


.95 

.09 

None. 

.10 


54.75 
.56 
.15 
.02 
.08 
.03 

43.38 
.05 


100.16 


C 


.67 

Trace. 

.08 

7.60 

1.61 

.03 

28.63 

16.17 


45.35 


100.14 


82236* — Buil.  591 — 15- 


15 
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D 


1.01 

.17 

None. 

.37 

.08 


30.82 
21.35 
.10 
.01 
.09 
.06 
45.84 


99.90 
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NEW  TOBK. 

A.  Dolomite  marble,  New  York  Quarry  Company,  Tuckahoe,  Westchester  County. 
AnalysiB  by  W.  F.  HiUebrand,  record  No.  746. 

B.  Hydraulic  cement  rock,  Akron.    AnalysiB  by  George  Steiger,  record  No.  1655. 
Described  by  DUler  in  Bull.  150. 


Inaolabla. 

810« 

TIOi 

AlK)i.... 
FciOt.... 

FeO 

c»o 


NifQ 

H|0 

F,0» 

COi 

Or^uJo  matter. 


1.33 


.21 


30.68 

ao.7i 


.16 


46.66 


09.75 


B 


0.0S 

.16 

2.25 

.85 

.52 

26.84 

18.37 

.85 

None. 

.98 

.03 

40.33 


100.21 


PENNSYLVANIA. 

A.  Compact  gray  limestone,  Greason.    Described  by  Diller  in  Bull.  150.    Analysis 
by  E.  A.  Schneider,  record  No.  1279. 

B.  Limestone,  quarry  on  south  side  of  Jordan  Creek,  near  Jordan  Bridge,  South 
Whitehall. 

C.  Quartzose  dolomite,  same  locality  as  B. 

D.  Hydraulic  limestone,  Atlas  Cement  Company's  quarry,  Whitehall. 
Analyses  B,  C,  D,  by  W.  F.  HiUebrand,  record  No.  2016.    Samples  collected  by 

T.  N.  Dale. 


Insoluble 

SiO, 

AUG, 

FeiO, 

FeO 

MgO 

CaO 

Na«0 

KtO 

HfO- 

HiO+ 

TIOj 

CO, 

P«0, 

MnO 

LW) 

F©8». 

Carbonaceous  matter. 


11.07 


9.00 
39.26 


}     .18 


38.82 


.75 
99.08 


B 


1 


3.72 
.81 


3.17 
48.95 


1.84 


Undet. 

41.58 

Undet. 


96.23 


2.80 
.84 


17.87 
31.68 


Undet. 

43.62 

Undet. 

Trace. 


96.81 


{ 


D 


18.30 
6.11 
1.85 

3.13 

36.38 

.36 

1.17 

.38 

1.91 

.34 

28.96 

.16 

.14 

Trace. 

.94 

1.11 

100.13 
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BCARTLAND. 


A.  Dolomite  nmble,  Oockeymrille.    Analysifl  by  £.  A.  Schneider,  No.  1279. 
P.  R.  C.  117. 

B.  An  earlier  sample  of  D.    Analyms  by  J.  E.  Whitfield,  record  No.  827.    P.  R.  C. 
117 .    Described  by  Diller  in  Bull.  150. 


B 


losolabteL. 

8iOs 

AkO, 

Fe«Oi 

F«0 

c«o 


5.67 


}      .40 


29.08 

ao.3o 


44.26 


.44 

r    1.22 

fracil 

30.73 

20.87 

1.22 

45.85 


99.61 


100.33 


ymOINIA   AND   WEST   VIRGINIA. 

A.  Limestone,  upper  ledge,  Moundsvilld  Narrows,  W.  Va. 

B.  Same  as  A,  lower  ledge.    Analyses  A  and  B  by  T.  M.  Chatard,  record  No.  127. 

C.  Trenton  limestone,  Lexington,  Va.    Analysis  by  R.  B.  Riggs,  record  No.  365. 

D.  Limestone,  Staunton,  Va.    Analysis  by  Geoige  Steiger,  record  No.  1630. 
£.  Part  of  D  insoluble  in  one-tenth  hydrochloric  acid. 

F.  Soluble  part  of  D.  Analyses  E  and  F,  also  by  Steiger,  same  number.  These 
three  analyses  are  accompanied  by  analyses  of  the  residual  clay,  formed  by  the  weath- 
ering of  the  limestone.    See  section  on  clays. 


Insoluble •. 

SiOi 

TlOt 

AlxO, 

FetO, 

FeO 

ICnO 

CaO 

MgO 

K,0 

NfnO 

H,0- 

H«0+ 

PfO, 

COj 


10.33 


.90 


Trace. 

48.02 

1.08 


} 


.06 

Trace. 
39.18 


99.56 


B 


1.53 


.96 


Trace. 

53.26 

.93 


.44 


.42 


54.77 
Trace. 


}      .10 

Trace. 
43.16 


} 


1.08 
42.72 


9994       99.43 


D 


{ 


7.37 

.09 

1.92 

.29 

.63 

None. 

28.39 

18.30 

1.09 

.09 

.09 

.49 

.03 

41.85 


100.63 


6.98 

.09 

1.39 

.25 

None. 

None. 

.04 

.15 

.91 

.04 

Undet. 

.15 

None. 

None. 


10.00 


.39 

None. 

.53 

.04 

.63 

None. 

28.35 

18.15 

.18 

.06 

Undet 

.34 

.03 

41.85 


90.54 


NORTH  CAROLINA  AND  SOUTH  CAROLINA. 

A.  Marble,  from  Marshall,  Madison  County,  N.  C. 

B.  3larble,  from  Bakersville,  N.  C.    Analyses  A,  B,  by  E.  C.  Sullivan,  record  No. 
2157. 

C.  Marble,  from  Fletcher,  Buncombe  County,  N.  C.    AnalyHis  (partial)  by  G. 
Steiger,  No.  2209.    GO2  calculated  to  satisfy  bases. 

D.  Marble,  from  Caney  Fork,  Jackson  County,  N.  C.    Partial  analysis  by  W.  T. 
Schaller,  No.  2259.    CO,  calculated. 

E.  Marl,  Charleston,  8.  C.    Analysis  by  W.  F.  Hillebrand,  record  No.  2187. 
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Insoluble. 

SlOi 

AljOi..... 
FejOf..... 

FeO 

MgO 

CaO 

Na,0 

K,0 

H,0-.... 
H,0+.... 

TIO^ 

COi 

P»0». 

SOi 

F 

MnO 


I 


13.20 

L82 

.42 

.82 

1.09 

47.35 
.32 
.42 
.20 
.U 


} 


34.06 

.05 

Trace. 


on 


99.97 


B 


12 


11 


21.43 
30.67 


.13 
.14 


47.55 


.13 


{: 


2.62 
53.15 


D 


16.45 
7.06 
2.80 


.25 
39.91 


44.32 


100.15 


100.22 


31.  (M 


98.11 


E 


10.92 

1.47 

.75 


} 


.91 

45.  .55 

.27 

.38 

0  3.17 

.OS 

34.42 

1.29 

.54 

.16 

Trac?e. 


99.91 


o  Includes  organic  matter. 


GEORGIA. 

A.  Marble,  Happy  Valley. 

B.  "Creole"  marble,  Happy  Valley. 

C.  Portion  of  B  inflohible  in  dilute  hydrochloric  acid. 

D.  ** Cherokee"  marble,  Happy  Valley. 

E.  Portion  of  D  insoluble  in  dilute  hydrochloric  acid. 
Analyses  by  L.  G.  Eakins,  record  Noe.  464.  485. 


A 

B 

C 

D 

£ 

1 

Inwluble 

1.84 

"68.*2i* 
7.37 

2.01 

"".'is' 

SlOt 

2.23 
.91 
.22 

55.48 

\UOt 

15.58 

FeiOa 

FeO 

.05 

63.91 

.83 

.13 

43.16 

.31 
12.53 
20.42 

.06 

53.69 

.« 

.17 

43.13 

Trace. 

CaO 

52.16 

2.09 

.45 

42.22 

H.52 

MeO 

12.88 

HtO 

COa 

100.28 

99.69 

98.84 

100.04 

98.46 

FLORIDA. 
L  CORAL  AND  SHELL  ROCKS,  COLLECTED  BY  K.  S.  SHALER. 

Partial  analysea  only.     ChloridoH  and  sulphate*  prosent;  alkalies  and  phosphates  not 
looked  for. 
A,  B,  C,  J).  Coquina  gravel,  Tortugas. 

E.  The  same.  Key  West. 

F.  Near  Fort  Worth. 

G.  East  side  of  St.  Johns  llivcr,  near  Seville, 
n.  Corroded  surface,  Miami  Reef. 

I.  Near  Oak  Hill. 

J.  NearMelborne. 

Analyses  A  to  J  by  F.  W.  Clarke,  record  No.  885. 
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SiO, 

AlfOs,  FesOt. 
c»o 

C 

HsO 


A 

B 

C 

D 

E 

F 

G 

H, 

I 

a  19 

a22 

0.32 

a  21 

a25 

2.94 

8.50 

2.99 

5.87 

.19 

.47 

.56 

.76 

.56 

.23 

.73 

.65 

.96 

62.24 

51.24 

49.38 

51.95 

61.52 

51.51 

47.29 

61.22 

6a  34 

1.53 

2.09 

1.93 

1.44 

2.08 

.71 

1.51 

.06 

.37 

4L46 

41.07 

4a  39 

41.63 

41.58 

41.69 

39.00 

41.22 

39.62 

3.27 

3.57 

5.12 

3.07 

3.19 

2.64 

3.37 

2.23 

3.21 

98.88 

98.66 

97.70 

98.96 

99.18 

99.62 

10a40 

98.37 

10a36 

17.83 
1.18 
43.86 
^  .26 
34.31 
2.53 


K.  C'caree  ahell  maas,  Senote. 
L.  Coral  rock,  Salt  Key  Bank. 
M.  Loggerhead  Key. 

Analyses  by  L.  G.  Eakins,  record  No.  882. 
No.  883,  are  included  for  comparison : 
N.  Coralline  bottom,  Barbados. 
O.  Recent  coral  (Sidenstrea),  Bertnuda. 


The  following  analyses,  also  by  Eakins, 


K 

L 

M 

N 

O 

8IO, 

a22      an      a2o 

\       .18  1       .04   1       .23 

1.17 
1      .31 

46.45 
5.15 

43.40 
2.73 

0.23 

AltOi 

1  Trace. 

Fes<)i. 

64.87 
.64 

43.80 
.11 

63.54 

.71 

43.87 

1.13 

63.64 

.78 

43.71 

.81 

CaO 

65.16 

MeO 

.20 

cSi,.:.    :::::..: 

43.74 

HtO 

.54 

99.91 

99.40 

99.26 

99.21 

99.87 

2.  MISCSXXAVEOTTS    ROCKS. 


A  to  M,  inclusive.  Thirteen  borings  from  the  artesian  well  at  Key  West.  Partial 
analyses  by  Steiger,  record  No.  1553.  The  figures  at  tops  of  columns  give  depths  in 
feet  from  which  samples  were  taken.  For  a  description  of  the  limestones  see  E.  O. 
Hovey,  Bull.  Mus.  Comp.  Zool.,  vol.  28,  p.  63. 


A 

B 

C 

D 
350 

E 

F 

• 

25 

100 

150 

600 

775 

SIO, 

a  17 
.20 
.07 

54.03 
.29 

42.52 

a  25 
.17 
.07 

54.01 
.77 

42.84 

a  12 

1      .08 

54.38 

.86 

43.36 

3.52 

}      .40 

51.46 

1.67 

41.77 

5.10 

}      .35 

48.87 

2.  .50 

4a  72 

0.13 

AljOi 

}    •" 

FefOi 

CaO 

46.53 

MirO 

6.70 

COt 

43.60 

97.28 

98.11 

98.80 

98.82 

97.54 

97.10 

G 

H 

I 

J 

K 

L 

M 

1125 

1325 

1400 

1475 

ao6 

.14 
64.48 

.73 
43.38 

1625 

1850 

2000 

SiO, 

ao5 

.21 
63.84 

.86 
42.87 

ao7 

.11 
64.49 

.62 
43.29 

a  19 

.16 
65.12 

.30 
43.28 

a  05 

.17 

63.90 

1.14 
43.37 

ao3 

.17 

54.28 

1.12 

43.13 

ao7 

AltOs.  FeiOt. 

.16 

CaO 

54.02 

MgO 

1.06 

COs 

43.20 

97.83 

98.68 

99.06 

9&79 

98.68 

9&73 

9&61 

P1O5  Is  present.    Is  indaded  with  A1|0|  and  FeiOi. 
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N.  Supposed  cement  rock,  River  Junction,  received  from  D.  T.  Day.  Analysia 
by  George  Steiger,  record  No.  1844. 

O.  Oolite,  Boca  Grande  Key. 

P.  Oolite,  Everglades. 

Q.  Bottom  sample,  east  side  of  Ularquesas  Lagoon.  Analyses  O,  P,  Q  are  of  samples 
coflected  by  T.  Wayland  Vaughan.    Analyzed  by  W.  0.  Wheeler,  Nos.  2802,  2806. 


SiOt 

AliC 

FeiOs 

MgO 

CaO 

NaiO 

K|0 

H|0- 

H|0+ 

COt 

PfOj 

SOi 

a 

Soluble  salts. 


N 


12.31 
2.19 

.66 
16.72 
26^28 

.50 
Nooe. 

.M 

2.05 

38.12 

.06 


99.82 


0.08 
.18 

.a 

Trace. 

63.n 

.90 

Trace. 


42.84 

Trace. 

.28 

L08 


99.95 


•  8.23 
None. 

.21 

Trace. 

5L60 

.11 
Trace. 

.17 


4a  11 

Trace. 

Trace. 

.08 


10a51 


1.13 
.14 
.21 

L31 
51.04 


} 


ft  2. 03 
41.50 


2.21 


99.57 


a  Sand,  7.98,  soluble  silica,  a25. 


b  Indudlng  organic  matter. 


The  following  samples  were  also  collected  by  Vaughan.    Analyses,  partial  only,  by 
Wheeler,  record  No.  2805.    CO2  calculated  to  satisfy  bases. 
R.  Beach  sand,  Sand  Key. 
S.  From  mud  flat,  Loggerhead  Key. 
T.  Bottom  sample.  Fort  Jefferson  Channel. 
U.  Bottom  sample,  60  fathoms,  south  of  Sand  Key. 


R 

8 

T 

U 

Insoluble 

1.15 
61.77 

1.73 

42.55 

.44 

1.04 
47.86 

1.22 
38.93 

6.77 

1.11 

61.02 

1.77 

42.01 

Undet. 

1.32 

CaO 

46.76 

MgO 

2.14 

CO, A 

39.07 

Moisture,  150° 

3.20 

97.64 

96.82 

95.91 

92.49 

KENTUCKY. 


A.  Lithographic  stone,  1  mile  from  Brandenburg,  Meade  County,  on  Ohio  River. 

B.  Typical  lithographic  stone  from  Solenhofen,  Bavaria.    Analyzed  for  comparison 
"^■ith  A.     Analyses  by  George  Steiger,  record  No.  1894. 


i 


SiO,.. 
A1,0,. 
CaO.. 


FetOjmesidue  insoluble  in  UCl 


I: 


AljOi... 

FeO 

MgO.... 

CaO 

Alkalies. 
H1O-... 
H|0+... 

COi 

8O1 


99.71 


B 


3.15 

1.15 

.45 

.22 

.00 

Trace. 

3.69 

1.37 

.13 

.23 

.31 

.26 

6.75 

.56 

44.76 

53.80 

.13 

.07 

.41 

.23 

.47 

.69 

43.06 

42.69 

None. 

Nooe. 

09.90 
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TENNESSEE,   ALABAMA,   AND  LOUISIANA. 

A.  limesUme,  east  Tenneflsee  mine,  Ducktown,  Tenn.  Collected  by  W.  H.  Em- 
monB.    Analyaia  by  W.  T.  Sdudler,  record  No.  2537.    Sp.  gr.,  2.81. 

B.  limestone,  KnoxviUe,  Tenn.    Analysis  by  L.  G.  Eakins,  record  No.  1159. 

C.  Knox  dolomite,  Morrisville,  Ala.  Described  by  Russell  in  Bull.  52,  together 
with  a  residual  clay  derived  bom  it.  See  section  on  clays.  Analysis  by  W.  F. 
HiUebrand,  record  No.  797. 

D.  Limestone  from  Raybom's  salt  Uck,  Bienville  Parish,  La.  Analysis  by  R.  B. 
Riggs,  record  No.  323. 

£.  White  marble,  streaked  with  black.  From5mileswe6tof  WinReld,  La.  Analy- 
sis by  W.  F.  Hillebrand,  record  No.  700.  In  addition  to  the  coa<itituents  named  in 
the  table,  this  marble  contains  traces  of  barium,  strontium,  chlorine,  and  organic 
matter. 


A 

B 

C 

D 

E 

Tmiolnt>]4» 

.65 

8iOi 

2.77 
.38 

.17 
.04 
.23 

""."36* 
55.47 

3.24 

.17 

.17 

.06 

20.84 

29.58 

.55 
1    1.61 

54.09 

AlsOi 

Tnoe. 

FeiOi 

FeO 

1.85 

1.89 

51.29 

.13 

Trace. 

Trace. 

.04 

40.84 

Trace. 

Trace. 

If  irn                           

.60 

So..:::.: 

55.01 

NnO 

KtO 

HtO 

.21 

.30 

.13 

TiOf 

COi 

43.63 

45.54 

44.12 

.05 

.06 

Trace. 

43.43 

P,Os 

BOi 

.27 

MnO 

'.30 
.66 

.10 

FeSt 

100.15 

100.05 

09.90 

100.63' 

100.19 

MISSISSIPPI. 

Limestones  received  from  E.  C.  Eckel.    Partial  analyses  by  H.  C.  McN^,  record 
No.  21S1.    CO2  calculated  to  satisfy  bases. 

A.  From  Macon. 

B.  From  Scooba. 

C.  From  Border  Creek. 

D.  From  Wahulak  Creek. 

E.  From  Prairie  Rock. 

F.  Selma  chalk  from  north  of  Macon. 

G.  From  Lime  Creek. 


SiOi 

AltOi,  FetOs 

MgO 

CaO 

HtO 

COi 

Inscriuble . . . 


9.09 

7.47 

None. 

45.38 
1.08 

35.61 


16.48 

6.97 

.33 

41.64 

.67 

33.04 


c 

D 

£ 

F 

10.60 

20.00 

1.13 

8.52 

5.90 

8.92 

.68 

6.60 

Trace. 

Trace. 

Trace. 

None. 

46.21 

38.61 

54.55 

47.00 

.82 

1.03 

.40 

1.00 

36.26 

30.30 

42.81 

36.88 

99.79 

98.86 

99.57 

100.00 

14.21 

25.79 

1.36 

10.00 

Q 


8.06 

5.94 

None. 

47.41 
1.32 

37.20 

99.93 
10.28 
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TEXAS. 


Supposed  cement  rock,  Uvalde  quadrangle.    Collected  by  T.  Wayland  Vaughan. 
Analysis  by  W.  F.  Hillebrand,  record  No.  1759. 
A,  the  rook;  B,  the  part  insoluble  in  dilute  nitric  acid. 


SIC, 

FesOs,  AlsOs 

CaO 

MsO 


.10 

.09 

40.82 

.18 

COt '    32.41 

Insoluble 25.57 

NaCl,Mn,HfOo I       .83 


t 


100.00 


SiOt 

AbO,... 
Fe,0,... 
PtO».... 

HsO 

Alkalies. 


[ 


B 


20.80 
3.44 


1.14 
.19 


25.57 


a  By  difference. 


OHIO. 


A,  B,  0,  D.  Trenton  limestone  from  New  Vienna. 

E.  Trenton  limestone,  Arcadia,  Hancock  County. 

F.  Air-line  Junction,  Toledo.    This  sample  contains  a  great  deal  of  ferrous  carbonate. 

G.  Gas  rock,  St.  Henry's  well,  Mercer  (^ount>'. 
H,  Oil  rock,  Lima. 

All  Trenton.    Partial  analyses  by  F.  W.  Clarke  and  R.  B.  Riggs,  record  Nos.  729,  730, 
732.    Iron  aiid  alumina  are  present  in  soluble  form. 


Insoluble 

CaO 

MkO 

CO, 


A 

B 

C 

D 

£ 

F 

Q 

8.47 
47.10 

1.52 
3(i.  20 

9.93 

49.04 

.58 

37.64 

97.19 

2.12 
51.18 

3.08 
42.04 

28.43 
23.00 
12.90 
30.82 

8.56 
47.17 

2.59 
38.54 

3.52 
30.64 
18.05 
42.82 

2.27 
60.34 

2.86 
40.96 

9S.42 

95.15 

96.86 

96.03 

96.43 

H 


1.64 
32.24 
17.36 
43.92 

95.16 


The  following:  partial  analyses  l)y  F.  W.  Clarke,  record  No.  738,  all  relate  to  Trenton 
limestones: 

A.  Well  No.  3,  Bryan.     Gas  ro<.k. 

B.  McElreo  well,  Kenton.     Depth,  1,315  feet. 

C.  Huntiiville.     Depth,  1,405  feet. 

D.  Prospect.     Depth,  1,650  feet. 

E.  Findlay  Street  well,  Dayton.     Depth,  975  feet. 

F.  Xenia.     Depth,  1,075  feet. 

G.  New  Madison.     Dej)th,  1,150  feet. 


liuioliiblc 

FejOa,  AlfOi 

CaCO, 

MgCO, 


A 

B 

C 

4.41 

3.  15 

57.  23 

3:M6 

D 

E 

F 

G 

9.22 

1.51 

49. 00 

38.59 

1.10 

84.  32 

8.  43 

26. 12 
2.57 

M.  02 
3.77 

12.34 

.58 

82.36 

1.67 

9.23 

.18 

86.54 

2.99 

11.11 

3.60 

64.91 

17.98 

98.  :V2 

99.11 

98.95 

98.  58 

96.95 

98.94 
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In  C  and  G  there  Ls  ferroiLs  carbonate. 
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Partial  analyseB  by  Charles  Catlett,  record  Noe.  754,  755,  756,  757;  all  of  Trenton 
limestones  from  the  natural-gas  belt. 

A.  London.    Depth,  1,594  feet. 

B.  Air-line  Junction,  Toledo.    Depth,  1,415  feet. 
G.  Celina.    Depth,  1,112  feet. 

D.  City  well  No.  2,  Upper  Sandusky. 

E.  Sandusky.    Depth,  2,260  feet. 

F.  Gas  rock.    Fauck  well,  St.  Marys  Township,  Auglaize  County. 

G.  Gas  rock.    Bennett  well,  St.  Marys  Township.    Depth,  1,121  feet. 
H.  First  city  well,  Carey.    Depth,  about  1,360  feet. 

I.  Well  No.  2,  Fort  Recovery.    Depth,  1,066  feet. 

J.  Waggoner  well,  6  miles  west  of  Fremont.    Gas  rock. 

K.  Loomis  and  Nyman  well.  Tiffin.    Depth,  1,470  to  1,481  feet. 

L.  Loomis  and  Nyman  well.  Tiffin.    Depth,  1,488  to  1,494  feet. 

M.  Port  Clinton.    Depth,  1,660  to  1,700  feet. 

N.  Wauseon.    Depth,  2,135  feet. 

O.  Napoleon.    Depth,  1,830  feet. 

P.  Kossuth,  Allen  County.    Oil  rock. 

Q.  Doenze's  well,  Franklin  Township*  Mercer  County.    Depth,  1,107  feet. 
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INDIANA. 

A.  Buff  limestone,  Hoosier  Stone  Co.,  Bedford. 

B.  Blue  limestone,  same  locality. 

Analyses  by  F.  W.  Clarke,  record  Nos.  306,  307. 
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The  following  Trenton  limestones  are  all  from  the  natural-gafl  belt: 

C.  Union  City.    Depth,  1,160  feet. 

D.  Bluffton.    Depth,  1,062  to  1,067  feet. 
£.  Mimde.    Depth,  920  feet. 

F.  Greensbnig.    Depth,  867  feet. 

G.  Vernon.    Depth,  905  feet. 

H.  Wabash.    Depth,  about  900  feet.    . 

Analysis  0  by  F.  W.  Clarke,  record  No.  738.    The  remainder  by  Charies  Catlett, 
Nos.  753,  758. 
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MISSOUBI. 


Limestones  and  dolomites  collected  by  W.  P.  Jenney.    Analyses  by  L.  G.  Ealdns, 
record  Nos.  1184, 1207.    CO,  calculated. 
A,  B.  Cherokee  limestone,  quarry  near  Seneca,  Newton  County. 
C,  D.  The  same,  near  Grand  Falls,  Newton  County. 
£,  F.  Dolomite,  Oswego  land,  Joplin. 
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KANSAS. 

A.  Limestone,  Silverdale.    Analysis  by  Charles  Catlett,  record  No.  967. 

B.  Cherokee  limestone,  Short  Creek,  near  Spring  River,  Cherokee  County.    Analy- 
sis by  L.  G.  Eakins,  record  No.  1184. 

C.  Supposed  marl,  large  sur^e  deposit  near  Wakeeney,  Trogo  County.    Analysis 
by  F.  W.  Clarke,  record  No.  212. 

D.  Limestone,  SE.  J  sec.  13,  T.  28  S.,  R.  12  E.    Analysis  by  G.  Steiger,  record 
No.  2295. 


A 

B 

c 

D 

InsoliiWp . . , . 

.32 

"".'i7* 

.20 

.08 

55.25 

.36 

"ii'oi' 
*"6.'i6* 

'ii'oi' 

.50 

BIOi 

5.27 

1.07 

.71 

.32 

9:56 

AJiOi 

L55 

FeS...'...- .  •- • :...:.:.: 

.50 

FeO 

.47 

Mpn... 

CaO 

5a  36 
.56 
.10 
.20 
.78 
.06 

4a  34 
.07 

5L08 

IfgO 

.06 

^.:: :::::...: 

Na«0 

bK....... 

L36 

PjOi 

coi!..: :...:.. 

43.79 

35.08 

4L13 

BOi 

» 

90.84 

loaio 

90L51 

90L61 

CARBONATE  BOCKS. 


285 


MICHIGAN,  WISCONSIN,  MINNESOTA,  CANADA. 

Most  of  the  rocks  considered  under  this  heading  were  described  by  Irving  and  Van 
in  Mon.  XIX,  pages  131  and  191.  A  few  other  analyses,  also  representing  Van 
Hise*8  collections,  are  taken  from  the  laboratory  records.  The  Canadian  rocks  are 
from  near  the  boundary  line,  and  relate  directly  to  othen  gathered  upon  the  Minne- 
sota side. 

A.  Dolomite,  near  Sunday  Lake,  Gogebic  district,  Michigan.  Analysis  by  W.  F. 
Hiliebrand,  record  No.  767. 

B.  Dolomite,  Penokee  region,  Wisconsin,  NW.  i  sec.  22,  T.  44  N .,  R.  5  W.  Analysis 
by  Hillebiand,  record  No.  768. 

C.  Limestone,  bed  of  Slate  Creek,  Huron  Bay  slate  quarries,  Michigan.  Analysis 
by  T.  M.  Chatard,  record  No.  894.  From  laboratory  records;  not  in  the  monograph 
cited. 

D.  Limestone,  east  end  of  Ogiskemannissi  Lake,  Minn.  Analysis  by  Chatard, 
record  No.  899.    Not  in  monograph. 
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E.  Iron  carbonate,  SE.  J  sec.  20,  T.  47  N.,  R.  43  W.,  Michigan. 

F.  Iron  carbonate,  south  side  of  Sunday  Lake,  Mich. 

G.  Iron  carbonate.  Palms  mine,  Gogebic  district,  Michigan. 
Analyses  E,  F,  and  G  by  W.  F.  Hiliebrand,  record  Nos.  769,  770,  771. 

H.  Iron  carbonate.  Miner  &  Wells  option,  sec.  13,  T.  47  N.,  K.  46  W.,  Micliigan. 
Analysis  by  T.  M.  Chatard,  record  No.  893. 

I.  Iron  carbonate,  NW.  J  sec.  18,  T.  47  N.,  R.  45  W.,  Michigan.  AnalyBis  by 
Chatard,  No.  895. 


E 

F 

G 

n 

!• 

SIO, 

3.16 

28.86 

.20 

1.20 

1.01 

37.37 

.07 

.74 

3.64 

}      .68 

Trace. 
25.21 

46.47 
.10 
.70 
.86 

28.57 

.40 

.40 

2.30 

1      .60 

Trace. 
10.24 

46.01 

.12 

.83 

1.35 

26.07 

2.00 

.63 

2.86 

\    1.71 

.07 

17.72 

.15 

36.73 

TiOi 

.10 

AliOi 

.08 

.03 

15.18 

1.15 

26.65 

11.01 

}      .54 

.06 
41.10 

.38 

naS>jF^. 

FeaOi 

.08 

FeO 

34.81 

MnO 

.52 

CaO 

.48 

MgO 

2.74 

^-1..... 

f        .12 

\      1.40 

.01 

HflfO.iirnHion 

PgOs 

COf..*. 

22.44 

SOt 

.16 

a 

Trace. 
.34 

(t) 

FeSi 

10a20 

00.07 

00.73 

00.61 

ioao6 

286 


ANALYSES  OF  BOCKS  AND  MINERALS^  188(>-1&14. 


J.  Iron  carbonate,  Penokee  iron  range,  NE.  }  sec.  6,  T.  45,  R.  2  E.,  WiBconsin. 
P.  R.  C.  999. 

K,  L.  Black,  slaty,  carbonaceous  iron  carbonates,  Animikie  formation,  Kakabikka 
E&lls,  Kaministiqiiia  River,  Canada. 

M.  Iron  carbonate,  west  end  of  Gunflint  Lake,  Minn. 

N.  Iron  carbonate,  north  side  of  Gunflint  Lake,  Minn. 

O.  Iron  carbonate,  north  side  of  Gunflint  Lake,  Canada. 

Analyses,  J,  K,  and  L  by  R.  B.  Riggs,  record  Nos.  376,  377,  378;  M,  N,  and  O  by 
T.  M.  Chatard,  record  Nob.  897,  898,  900.  Rocks  M,  N,  and  O  are  described  by 
Clements  in  Mon.  XLV,  p.  380. 
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P.  Ferrodolomite,  Marquette  district,  Michigan.  Analysis  by  George  Steiger, 
record  No.  1473.    P.  R.  C.  994. 

Q.  Ferrodolomite,  Marquette  district,  Michigan. 

R.  Portion  of  Q  insolliblo  iit  hy13h)chl(3ric  acid. 

S.  Soluble  portion  of  Q. 

Analyses  Q,  R,  and  R  by  Geoi^ge  Steiger,  record  No.  1442.  These  analyses  sre  not  in 
the  monograph  cited. 

T.  Ferruginous  dolomite,  Hamburg  Hill,  Menominee  district,  Michigan.  Described 
by  Bayley  in  Mon.  XLVI,  p.  480.     Analysis  by  George  Steiger,  record  No.  2033. 
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The  three  following  analyses,  by  E.  C.  Sullivan,  record  No.  2160,  are  of  material 
collected  in  Michigan  by  I.  C.  Russell: 
U.  Marl,  Ore  Lake. 

V.  Dolomite,  Maybee,  tenth  layer  from  top. 
W.  Like  V,  fifth  layer  from  top. 
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SOUTH   DAKOTA   AND   WYOMING. 

A.  Purple  limestone,  east  of  Cascade,  Black  Hills,  S.  Dak.    Collected  by  G.  B. 
Richardson.    Analysis  by  George  Steiger,  record  No.  1854. 

B.  Dolomite  from  the  Tornado  mine,  Black  Hills.    Received  from  S.  F.  Emmons. 
Analysis  by  W.  F.  Hillebrand,  record  No.  1866. 

C.  Limestone,  Hunt  Mountain,  Bighorn  district,  Wyo.    Received  from  N.  H. 
Darton.    Partial  analysis  by  Hillebrand,  No.  2250.     CO2  calculated  to  satisfy  bases. 

D.  Niobrara  limestone,  west  of  Laramie,  Wyo. 

E.  Chalk,  3  miles  southwest  of  Rock  Creek  station,  Wyo.    Rocks  D,  E,  received 
from  N.  n.  Darton.    Analyses,  partial  only,  by  R.  C.  Wells,  No.  2387. 

F.  Dolomite,  Bull  Creek  canyon.  Wind  River  Mountain,  Wyo.    Received  from 
E.  Blackwelder.     Analysis,  partial,  by  J.  G.  Fairchild,  No.  2530. 
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YELLOWSTONE   NATIONAL  PARK. 

Travertines,  tufas,  and  calcareous  sintere.    Analyses  A  to  £  reported  by  W.  H. 
Weed  in  9th  Aim.,  p.  619.    TravertineB. 

A.  Terrace  below  the  hotel. 

B.  Cupids  Cave. 

C.  Near  Sulphur  Spring  No.  246,  Mammoth  Hot  Springs. 

D.  Extinct  spring,  main  terrace.  Mammoth  Hot  Springs . 

E.  Ridge  behind  main  terrace. 

Analysis  C  by  F.  A.  Gooch,  record  No.  243;  A,  B,  D,  and  E  by  J.  E.  Whitfield, 
record  Nos.  240,  242,  244,  245. 
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Analyses  F,  I,  and  J,  by  F.  A.  Gooch,  record  Noe.  93,  246,  257;  G,  H,  and  K,  by 
J.  E.  Whitfield,  record  Noo.  239,  241,  862. 

F.  Calcareous  tufa.  Mammoth  Hot  Springs. 

G.  Trayertine,  from  cavity  near  Pulsating  Geysw,  Mammoth  Hot  Springs. 
H.  Travertine,  from  bank  of  Hot  River. 

I.  Travertine,  from  edge  of  old  cave,  highest  terrace.  Mammoth  Hot  Sivings. 
J.  Travertine,  capping  Terrace  Mountain,  Manmioth  Hot  Springs. 
K.  Calcareous  sinter.  Hot  Lakes.    Sp.  gr.,  2,857. 
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a  Includes  H  of  organic  matter. 

MONTANA. 

Bocks  A  to  H  collected  by  A.  C.  Peale.    Analyses  by  Charles  Catlett,  record  Nos. 
890,  905. 

A.  North  of  East  Gallatin  River. 

B.  West  of  North  Boulder  River. 

C.  D.  North  of  East  Gallatin  River. 

E.  Base  of  Carboniferous,  west  side  of  Bridger  Range. 

F.  Middle  Carboniferous,  north  of  Gallatin  River. 

G.  H.  Upper  Carboniferous,  north  of  Gallatin  River. 

Analyses  all  partial.    A,  B,  C,  D,  and  H  were  published  by  Peale  in  Bull.  110, 
pp.  16,  28,  and  40. 


A 

B 

C 

D 

E 

F 

G 

H 

Insoluble 

0.M 

.22 

64.54 

4.3.63 

1.78 

.40 

64.64 

42.62 

23.50 
2.50 

67,86 
6.  IS 

35.26 
l.!)2 

50.11 
1.96 

9.98 

.38 

8&50 

.95 

6.99 

.58 

91.96 

1.35 

50.74 

.30 

32.28 

13.91 

2S.24 

FeiOi.  AljOs 

5.30 

CtCOi. 

4a  21 

HgC<h.  

25.25 

^»*^^-'»  * * 

99.73 

99.34 

100.03 

98.25 

99.81 

99.88 

97.23 

96.00 

GABBONATB  BOGKB. 
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I.  Muble,  Elkhom  district.  Collected  by  W.  H.  Weed.  AnalyiedB  by  £.  G.  Sulli- 
van, record  No.  2105. 

J,  Impure  TnagneHian  limestone,  near  Georgetown  Lake,  Fhilipsbuig  quadrangle. 
CoUected  by  F.  G.  Galkins.    Analysis  by  W.  T.  Schaller,  No.  2498. 


SlOt. 

AlgOi 

FeO  (total  iron). 

MgO 

c»o 

KiO 

NtiO 

HiO- 

H.O+ 

T& 

COi 


0. 
1. 


52. 


18 
20 
66 
13 
35 
36 


50 
24 


35.46 


100.16 


} 


44.80 
8.06 
2.85 
5.00 

16.43 

2.14 

.43 

3.33 

.87 
15w42 


100.62 


IDAHO. 

A.  Marble,  Orofino. 

B.  Limestone,  Missouri  Creek,  Nez  Perce  County.    Anal3r8eB  A  and  B  by  W.  F. 
Hillebrand,  record  No.  1905. 

C.  Limestone,  Montpelier. 

D.  £.  Limestones,  Geoigetown.    Rocks  C,  D,  E,  collected  by  R.  W.  Richards. 
Analyses  by  W.  C.  Wheeler,  No.  2794. 

F.  Limestone,  Snake  River  Canyon.    Analysis  by  G.  Steiger,  No.  1909. 


A 

B 

C 

D 

E 

F 

Inioliihltt 

0.64 

1.10 

0.36 

MO* 

2.55 

r      .43 

\      .44 

1.35 

51.06 

41.06 

15.06 

2.03 

.68 

.55 

44.76 

35.80 

10.41 

3.57 

1.41 

1.60 

44.30 

37.01 

AlfOi 

}  •« 

3.05 

51.06 

44.08 

Trace. 

.51 

54.75 

43.50 

Tmoe. 

}       .10 

FetOi 

lleO 

.10 

c»o 

55.34 

COj« 

43.50 

Orgfinio  mftttn*. , , ,  ■ ,  r 

Tgnition 

1.80 

.60 

1.00 

00.85 

100.14 

00.61 

00.57 

00.48 

00.40 

a  Calculated  to  satisfy  bases. 

Rocks  G  to  J,  from  Empire  Copper  deposits,  near  Mackay.    Collected  by  J.  B. 
Umpleby.    Analyses,  partial  only,  by  W.  C.  \Mieeler,  record  No.  2851. 


SJO, 

AljO. 

Fe»o, 

UgO 

CaO 

CO, 

HtOfl 

Specific  gravity 

o  Ignitioo,  less  COi. 


0 

H 

I 

11.02 

3.02 

1.67 

.00 

.72 

.30 

.24 

.33 

.25 

4.73 

12.72 

.48 

47.30 

42.14 

53.  n 

33.71 

38.06 

41.80 

.07 

.47 

.40 

08.06 

00.28 

06.70 

2.786 

2.810 

2.728 

2.84 

.18 

.24 

1.03 

54.14 

41.28 

.41 


100.12 
2.740 
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COLORADO. 
1.  DBirVXR  BA8ZV. 


Rocks  described  by  Emmons  in  Mon.  XXVII. 
in  the  Denver  laboratory. 

A.  Upper  Wyoming  limestone,  Morrison. 

B.  Niobrara  dolomite. 


Analyses  made  by  L.  G.  Eakins, 


Inaoluble 
A1,0,.... 
FeiOt.... 
MnO 

c»o..... 

MgO 

H|0 

PfOj 

COa 


100.25 


5.32 

12.01 

.53 

.54 

.38 

.11 

.49 

.20 

48.73 

27.49 

2.95 

18.03 

.11 

.61 

.08 

.03 

41.71 

41.40 

100.42 


S.  LBADVILLE  DI8TBICT. 

Rocks  described  by  Emmons  in  Mon.  XII.     Analyses  A  and  E  by  W.  F.  Hille- 
brand;  B,  C,  and  D  by  A.  Guyard;  all  made  in  the  Denver  laboratory. 

A.  Upper  blue  limestone,  Silver  Wave  mine. 

B.  Upper  blue  limestone,  Dugan  quarry. 

G.  Upper  blue  limestone,  Glass-Pendery  mine. 

D.  Montgomery  quarry,  near  base  of  blue  limestone. 

E.  White  limestone,  upper  part.  Carbonate  Hill  quarry. 

Rocks  F,  G  collected  by  J.  D.  Irving.    Analyses  by  J.  G.  Fairchild,  record  No. 
2666. 

F.  Blue  limestone.     Sp.  gr.,  2.774. 

G.  Manganosiderite,  Tu(*son  mine.     Sp.  gr.,  3.503. 


A 

B 

C 

D 

£ 

F 

G 

SiOa                         

0.21 

.27 

.21 

.24 

Trace. 

21.14 

30.79 

.06 

.03 

}      .22 

0.70 
.17 
.11 
.38 
.05 
20.78 
30.43 
.09 
.05 

1      .04 

0.27 
.04 
.22 
.13 
.20 
21.52 
29.97 
.02 
.01 

}      .07 

7.76 
.11 
.10 
.57 
.06 
20.05 
27.26 
.04 
.02 

}      .05 

11.84 

1.66 

1.51 

.83 

**i7.'4i' 
26.60 
.03 
.02 

1      .48 

0.34 

.22 

.09 

.71 

.19 

21.32 

29.84 

.59 

Trace. 

/    .15 

\    .32 

NODe. 

45.18 
Trace. 

10.06 

AUOi 

3.16 

Fe-()i      

None. 

FeO  

26.80 

MnO 

19.71 

MrO 

4.04 

CaO 

.06 

NajO 

.57 

KjO 

.08 

11,0- 

.22 

H-Of 

.89 

TIOj 

Trace. 

COi  

46.84 

Trace. 

Trace. 

.10 

Trace. 

46.93 
.12 

47.39 
.03 

43.79 
.07 

Trace. 
.06 

Trace. 

40.01 
Trace. 

33.14 

P,Oi 

.47 

SOj 

CI 

.14 
Trace. 

.04 

.05 

Trace. 
.35 

FeSi.                   

.84 

BaO 

Trace. 

Oreanic  mattfu* 

.03 

.03 

.02 

.07 

.17 

100.14 

100.02 

99.9.} 

100.01 

100.44 

99.47 

100.06 
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8.  FAZRPI.AY,  PABK  OOTnTTY. 

Analyses  made  by  W.  F.  Hillebrand,  in  the  Denver  laboratory. 

A.  Serpentinous  limeetone,  Buckskin  Gulch. 

B.  Limestone,  Fairplay. 

C.  Limestone,  Mount  Silverheels. 

D.  Dolomite-limestone,  Mount  Silverheels. 

Analyses  B,  C,  and  D  partial,  with  CO,  calculated  to  satisfy  bases. 


Inaohible. 


8iOs.... 
AlfOa... 
F«*0,... 
FeO.... 
IfnO... 

c»o.... 

MeO  ... 
ADcalles. 
HiO.... 
PiOs.... 

COj 

CL 


17.64 

.90 

.62 

.18 

Trace. 

32.23 

19.01 

.07 

8.72 

.05 

25.33 
.0^ 


B 


2.37 


} 


.19 

53.64 
.73 


.51 


42.03 


99. 92     lOa  37 


C 


a  51 


} 


.10 

55.50 
.17 


43.82 


100.00 


} 


LOS 


.46 

30.19 
2a  47 


46w52 


99.62 


4.  PITKZir  OOUHTY. 


Limestones  and  dolomites  collec!ted  under  the  dire<*tion  of  S.  F.  Emmons.  Analy- 
ses by  George  Steiger,  record  No.  1559.  CO2  calculated  to  satisfy  bases.  Analyses 
partial  only. 


Insoluble 
FejOa... 

FeO 

CaO 

Mef>.... 
COi 


1 

!      A 

1 

B 

V 

D 

E 

F 

0.16 

a  80 

1.02 

13.63 

1.42 

31.12 

.22 

1.63 

2.10 

1.88 

3.34 

.36 

.09 

.23 

.06 

.64 

.42 

.19 

3a  66 

31.19 

33.74 

35.98 

31.61 

37.28 

2a  94 

19.69 

16.76 

8.25 

18.06 

.54 

47.13 

46.16 

44.94 

37.35 
97.73 

44.70 

29.88 

99.20 

99.70 

98.62 

99.55 

99.37 

G 


7.78 

.88 

.22 

3i85 

9.97 

41.47 


99.17 


The  following  samples  fn)m  Aspen  were  aualyzo<l  by  L.  G.  Eakins  in  the  Denver 
laboratory.     Partial  analyses,  (^O,  calculated  as  before. 
II.  Blue  limestone. 
I.  Limestone. 
J.  Dolomite. 


H 

I 

J 

Insoluble 

a  52 

.88 

31.16 

20.64 

47.19 

a33 

Trace. 

55.81 

.16 

44.03 

a  84 

FeiOa 

1.31 

CaO 

3a  46 

MlO 

2a  90 

COj '   

46.02 

100.39 

ioa33 

100.43 

822.H«°--Hull.  r>01  — 15 16 
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5.  GLENWOOD  SPRIV08,  OAXFXZLD  OOUHTY. 

Limestones  and  dolomites  collected  under  the  direction  of  S.  F.  Emmons.    Analyses, 
partial  only,  by  George  Steiger,  record  No.  1559.    COj  calculated  to  satisfy  bases. 


Insoluble. 
Fe,Os.... 

FeO 

CaO 

MeO 

CO, 


21.45 
.97 
.23 

4a  64 
.73 

32.73 


98.75 


B 


47.74 
.18 
.71 
15.87 
ia60 
24.13 


99.23 


e.47 

.42 

.35 

46w66 

2.64 

39.55 


96u08 


3.n 

None. 

.55 

47.40 

4.49 

42.15 


98.30 


E 


0.44 

.26 

.32 

89.56 

8. 56 

4a  52 


9!L66 


17.82 
.74 
.57 
26.50 
14.86 
37.18 


97.67 


G 


1.96 

.03 

.35 

32.14 

18.72 

45.85 


Insoluble. 
FeiO,.... 

FeO 

CaO 


H 


T 


} 


2.27 

.14 

53.79 

.46 

42.76 


99.42 


} 


a22 

Trace. 

55.17 
.21 
43.58 


99.18 


} 


a23 

.09 

55l49 
.24 

43.87 


99.92 


K 


ao6 

fN<me. 
\None. 

55l81 
Trace. 

43.85 


99.72 


L 


a22 
.10 
.10 

55.45 
.24 

43.84 


99.05 


M 


ail 

.08 
.07 

55.68 
Trace. 

43.75 


99.95  I      99.64 


6.  TEinCILE  DISTRICT.  SXniXIT  COTnTTY. 

Partial  analyses,  made  in  the  Denver  laboratory,  by  W.  F.  Hillebrand.  COj  cal- 
culated to  satisfy  bases.  Manganese  and  iron  present  as  carbonates,  but  FejO,  and 
AI2O3  were  not  separated  from  them. 

A.  A.  V.  Fletcher  shaft,  Copper  Mountain. 

B.  Pittston  tunnel. 

C.  Middle  Carboniferous,  Pearl  Hill. 
I).  Summit  quarry. 

E.  Dolomite,  Sheep  Mountain. 

F.  Oolitic  limestone,  northwest  comer  of  area. 

G.  Pittston  tunnel. 


Insoluble I  2. 69 

FeO,  MnO 1  .21 

CaO [  54.23 

MgO I  .21 

COj I  42. 97 


100.31 


B 

C 

I) 

E 

F 

a  62 

iao9 

1.75 

a78 

1.37 

.25 

1.19 

.32 

1.50 

.20 

55.24 

28.01 

53.60 

3a  55 

56.17 

.24 

18.33 

1.23 

2a  15 

.28 

43.81 

42.63 

43.65 

47.04 

43.76 

100.16 

100.25 

100.55 

100.02 

100.78 

o 


7.91 
.32 

5a  83 
.70 

4a  90 


10a66 


II.  Dolomite,  Bhickbird  tunnel,  Tucker  Mountain. 

I.  Summit  King  shaft,  Summit  City. 

J.  Middle  Carboniferous  dolomite.  Ptarmigan  Hill. 

K.  Hill  north  of  Sugar  Loaf. 

L.  Quarry  on  southeast  side  of  Searls  Gulch. 

M.  Open  cut  below  Sabbath  Rest  Tunnel,  Elk  Mountiiin. 

N.  Triassic,  Jacque  Mountain. 


Insoluble . 
FeO.  MnO 

CaO 

MjfO 

COi 


H 

I 

J 

K 

L 

M 

2.68 

6.75 

o.r>5 

4.42 

0.36 

0.82 

1.52 

3.08 

1.67 

.10 

.17 

.07 

31.60 

28.05 

30.90 

52.97 

55.58 

55.47 

IS.  27 

18.15 

19.75 

.40 

.37 

.22 

4").  75 

43.88 

47.02 

42.12 

44.17 

43.86 

99.82 

99.91 

99.99 

100.01 

100.65 

100.44 

N 


2.04 
.15 

54.62 
.25 

43.28 

100.34 
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7.  BIOO  DIBTBICT. 

Limeetone  deecribed  by  RaDBome  in  22d  Ann.,  pt.  2. 
brand,  record  No.  1914. 

A.  From  Forest-Plftyroll  mine. 

B.  Alteration  product  of  A. 

C.  From  Nellie  Bly  mine. 


Aualysee  by  W.  F.  Hille- 


8IO,.. 
Al^),. 

Fet(h. 
FeO.. 


MgO... 

CaO 

Alkalies. 
HiO-.. 
H,0+.. 
TiO,.... 

COt 

PiOi... 

SOs 

8 

MnO... 
MnOa... 

BaO 

Li,0... 

ZnO 

CnO 

PbOi. . . 


B 


23.51 

1.56 

.30 

.56 

2.29 

39.15 

(T) 

.51 

.66 

.06 

a  30. 86 

Trace. 


.54 
Tnce. 


Trace. 
Trace. 


100.00 


29.29 

12.56 

I    5.36 

14.21 

1.06 

.20 

7.33 

a  8. 88 

.27 

.17 

.14 

Trace. 


C 


13.27 

Trace. 

Trace. 

1.65 

.40 

5.21 


{ 


0.80 
.04 
.07 
.10 
.25 
55.10 


Trace, 
a  43. 39 
Undet. 


Trace. 

.13 

None. 


.09 
.03 


100.00      100.00 


a  By  difference. 
UTAH. 

A.  Marble  from  the  Ontario  mine,  east  end  of  the  1,000-foot  level.     Analysis)  made 
by  L.  G.  Eakins  in  the  Denver  laboratory. 

B.  Ooliticr  sand  from  shore  of  Great  Salt  Lake.     Analysis  by  T.  M.  Chatard,  record 
No.  156. 


Insoluble  in  nci 

AltOa 

FesOs 

CaO 

O 


Alkalies 

COt 0  39.89 

PjOi 


9.61 
Trace. 


SOs, 

HtO 

Organic  matter. 


100. 22 


B 
4.03 

\    •» 

51.33 
.72 
.63 
41.07 
Trace. 
.89 
.83 
.27 


99.97 


rt  Calculated  to  .satisfy  bases. 

The  following  samples,  C  to  J,  represent  altered  limestones  from  the  Bingliam 
district.  Received  from  S.  F.  Emmons.  Partial  analyses  by  W.  F.  Hillebrand,  record 
No.  1932. 

C.  WTiite  altered  limestone,  Emma  mine,  went  drift. 

D.  Same  locality  as  A,  gray. 

E.  White  altered  limestone,  Highland  Boy  mine,  No.  7  tunnel. 

F.  Same  locality  as  C,  gray. 


244 


ANALYSES  OF   ROCKS  ANT)  MINEBALS,  1880-1914. 


• 

C 

D             E 

F 

SiO, 

50.41 

.30 

24.57 

9.74 

11.81 

1.61 

.15 

Trace. 

12.50 
1.99 
3.66 

48.34 
4.31 

28.06 
.56 

43.40 

"i.*3i' 

45.52 
.23 

8.2S 

4  87 

AltOj.  FesOj 

30 

MgO 

99 

GaO 

53.50 

11,0 

COj 

39.32 

PjOo 

MnO 

98.74 

98.59 

99.42 

9S.9S 

G,  II,  I.  Altered  limeetones  from  different  points  on  West  Mountain. 
J.  Altered  limestone.  Bingham  Canyon. 


SiOj. . 

AliOs. 

FeiOa, 

MgO. 

CaO.. 

HjO.. 

COj.. 

FfOi. 

MnO. 


G 


27.78 


.34 

39.98 


30.76 


H 


27.76 


6.09 
38.91 


24.28 


I 


34.36 


1.09 
36.99 


25.91 


98.86       97.04       97.35 


47.29 

al,83 

3.46 

22.86 

K.44 

14.04 

1.73 

.28 

.15 


100. OS 


a  With  a  little  TiOa. 

The  following  rocks  are  from  the  Park  CHty  district. 
Partial  analyses  by  G.  iSteiger,  record  No.  2207. 
K.  Daly  West  Mine. 
L.  Scottish  Chief  mine. 
M,  N.  Silver  King  mine. 


Collected  by  J.  M.  Jiontwell. 


SiOj.. 

FesOa . 
FeO .  . 
MgO.. 
CaO... 
rOa... 
TiOj . . 
MnO.. 


3.81 

.19 

.38 

.16 

19.54 

30.11 

44.78 


L 

M 

1.90 

1.50 

1.70 

.31 

1.62 

.11 

1.40 

.16 

1.04 

20.41 

50.51 

30.54 

39.66 

46.03 

.08 

None. 

.70 

.28 

X 


4.54 

.64 
None. 

.30 
19.07 
29.69 
44.27 

.04 

.25 


98. 97 


98.61 


99.  .34 


9S.S0 


a  Includes  possible  PjOi. 

The  following  carbonate  rocks  and  the  altered  rocks  in  contact  with  them  (A  to  D) 
were  collected  by  B.  S.  Butler  in  the  San  Francisco  district.  Analyses  by  G.  Steiger, 
record  No.  2444. 

A.  Limestone.     Sp.  gr.,  2.72. 

B.  Altered  rock  in  contact  with  A.     Sp.  trr.,  3.50. 

C.  Dolomite.     Sp.  gr.,2.84. 

D.  Altered  rock  in  contact  with  C.     Sp.  gr.,  3.30. 

E.  Marl,  Baker's  Spur,  old  b<'d  of  Great  Salt  Lake.     Received  from  E.  S.  Burchard 
Partial  analysis  by  J.  G.  Fairchild,  record  No.  2547. 
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SiOj.. 
Al-0,. 
Fe^. 
FeO... 

CaO... 

Na,0. 

K,0.. 

HjO-. 

H^+. 

TiO,. . 

CO,... 

SO,... 
MnO.. 
NaTl. 


A 
15.44 

B 

37.94 

2.78 

4.59 

.20 

21.09 

1.00 

.41 

7.62 

1.79 

35.05 

33.20 

\      .0» 

I      .17 

1. 


03 
33 
.20 
35.65 
.39 
.06 
.34 


100. 18 


.07 
.22 
.21 
.17 
.06 
.08 
,44 


(' 


100.44      100.31 


1) 


100.39 


} 


K 


10.41 
2.41 


3.13 

42.18 

1.41 

.62 


34.69 


.88 


95.73 


ARIZONA. 

A.  Fresh  contacf-metamorphosed  limestone,  Joy  mine,  Morenri  dif»trirt. 

B.  Primarj''  alteration  of  A,  adjoining  pyrite  vein. 

Rocks  A  and  B  collected  by  W.  Lindjren,  and  deacrilwd  in  P.  P.  43,  p.  1 72.  Analy- 
ses by  W.  F.  Hillebrand,  record  No.  1997. 

C.  Representative  "mineralized"  limestone.  Copper  Queen  mine,  Blsbee. 

D.  Dark  limestone,  Copper  Queen  mine. 

E.  Alteration  product  of  D.    Partial  analysis. 

Rocks  C,  D,  E,  collected  by  F.  L.  Ransome.  Analyses  by  W.  F.  Hillebrand,  record 
No.  2036. 

F.  Devonian  limestone,  4  miles  north  of  Dripping  Spring,  Ray  district.  Also  col- 
le<ted  by  Ransome.  Partial  analysis  by  R.  C.  Wells,  No.  2611.  COa  calculated  to 
satisfy  bases. 


A 

B 

C             1) 

E 

F 

SiOi       

17.08 
2.34 

}.  •'* 

42.03 

3.16 

1.18 

.84 

20.25 

10.41 

.06 

.12 

1.07 

4.25 

.31 

Trace. 

3.58 

.42 

.75 

.18 

.83 

8.10 

1.67 

Trace. 

.58 

28.55 
.98 

32.88 
a  10.84 

58.88 
O16.03 
\     5.13 

"4.' 27 

.70 

.12 

10  2Q 

A  11 

AliOa 

..'« 

FejOa 

None.   1 

.84   /    1.45 

13. 62       13. 93 

26.  20       15. 78 

.14  .         .26 

.06  1       2.19 

}       1.22 
18.65 

FeC)   .           

MkO 

12.38 

32.48 

.09 

.10 

.95 

3.01 

.27 

.02 

26.85 

.16 

.13 

.26 

CaO 

31.65 

NajO 

KjO 

Ufi- 

1.05   1  ,  ^  /vv   ^      -     - 

HiO+ 

3:S  }'^-^ 

.  16  j  Undet. 

>  c  4.  3b 

Undet. 

TiO, 

ZK), 

COj 

19.00  1     11.75 
.54     TTnrlPl 

Trace. 
Undet. 

4o.  20 

p.<)j 

80j 

None. 

.40 

Trace. 

MnO 

! 

CuO 

1 

FeSj 

1.50 

.18 

Trace. 

.99 

6.63 

3. 92 

CuFeS, 



Li^ 

Trace. 

1 

ZnO 

1 

. 

99.55       99.79 

100.25 

100.00       99.7.'! 

100.16 

a  Includes  possible  TiOa  and  PsOt. 


f>  By  difference. 


e  Loss  on  ignition. 
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NEVADA. 

A.  Crystalline  limestone,  Eureka.    Analysis  by  E.  A.  Schneider,  record  No.  1279. 

B.  From  base  of  the  Hamburg  limestone,  Eureka  district, 

C.  From  summit  of  Hamburg  limestone.  Eureka. 

D.  Pogonip  limestone  (Silurian),  Eureka  district.  Analyses  B,  C,  and  D  made  by 
W.  F.  Hillebrand  in  the  Denver  laboratory.  Described  by  BLague  in  Mon.  XX,  pp. 
40,  49.    In  D  the  CO2  was  taken  by  difference. 


• 

A 

B 

C 

D 

Insoluble 

0.53 

SiOi 

24.00 
.12 
.12 

3.94  '        O-iU 

AltOi 

.61 
.43 
.20 
.61 
51.96 
.52 
Traces. 

1      .37 

.50 

40.71 

.03 

.01 

.31 

FejOj 

.29 

FeO 

MnO 

CaO 

30. 6f} 
21.69 

41.97 

Traces. 
\      .16 

.07 
32.62 
Trace. 

.01 

•SO.  01 

MgO 

.54 

AlWlWv?  .      , 

Traces. 

HfO- •. 

}        .13 
.24 

HjO+ 

PjOk 

COf 

47. 13 

39.11 

Organic  matter 

Trace. 

CI  r. 

.03 

99.95 

99.87 

99.92 

100.00 

K .   Dolomite,  6.3  kilometers  west  of  north  from  Red  Mountain,  Silver  Peak  district. 

F.  Dolomite,  16.3  kilometers  northeast  of  Silver  Peak  village.    Analyses  E  and  F 
by  George  Steiger,  record  No.  1859. 

G.  WTiite  deposit.  White  Terrace,  west  shore  of  Pyramid  Lake.    Analysis  by  T.  M. 
Chatard,  record  No.  34. 

H.  From  Ash  Meadow.     Collected  by  H.  S.  Gale.    Analysis  by  J.  B.  Hicks,  record 
No.  2788. 


K 
0.31 

F 

G 

H 

Insoluble 

7.18 

S  iO. 

22.00 
5.14 
2.04 

0  58 

AljOs 

None. 

FejOa 

.13 

FeO 

1.89 
20.19 
30.35 

.95 
19.19 
28.52 

MgO 

1.89 
37.22 

3.32 
28.53 

.19 

CaO 

65.17 

11,0 

COj 

«  47. 21 

0  44.09 

42.90 

VW.  vo 

99.98 

100.14 

98.97 

a  Calmlated  to  satisfy  bases. 


CALIFORNIA. 


A.  Cretaceous  limestone  from  Mount  Diablo.  Analysis  by  W.  H.  MeKdlle  in  the 
San  Francisco  laboratory'  and  published  in  Bull.  Geol.  Soc.  America,  vol.  2,  p.  409. 
FeO  and  alkalies  undetermined. 

B.  Green  limestone,  near  Barstow,  Mojave  Desert. 

C.  Gray  limestone,  near  Barstow.  Rocks  B,  C,  received  from  R.  W.  Pack. 
Analyses  by  G.  Steiger,  record  No.  2771. 

D.  E.  Calcareous  clays,  Panoche  Hills. 

F.  Calcareous  clay,  foothills  of  the  Diablo  Range.  Samples  D,  £,  F,  received 
from  R.  Anderson.    Analyses  partial  only,  by  G.  Steiger,  No.  2551. 


CAttBONATE   BOCKd. 


U1 


— 

A 

21.19 

.39 

1.52 

B 

21.63 

3.86 

.80 

1.13 

19.17 

26.18 

None. 

None. 

.17 

6.07 

.26 

20.35 

.05 

C 

D 

K 

9.74 
2.76 
1.65 

F 

SiOi 

2.02 

1.48 

None. 

.30 

7.56 

45.89 

.02 

.23 

.02 

.51 

None. 

42.41 

None. 

19.84 
4.97 
1.95 

21.11 

AliOi 

2.80 

FeiOi 

.76 

FeO 

llgO 

1.39 
35.61 

5.28 
34.06 

1.85 
45.48 

.56 

c»o 

40.23 

NatO 

KjO 

i 

HjO- 

.76 
2.33 

1 

HtO+ 

TK), 

COi 

26.84 
2.55 
3.61 

29.85 

35.94 

31.01 

PjOt 

CtsOx 

None. 

None. 

1 

96.19 

99.67 

100.44 

95.95 

97.42 

96.46 

OREGON. 

XiimeBtones  collected  in  western  Oregon  hy  J.  S.  Diller.    Analyses  by  R.  0.  Wells, 
record  No.  2381. 

A.  Ten  &nd  one-half  miles  southwest  of  Grants  Pass. 

B.  Carter's  quarry,  ^  miles  southeast  of  Gold  Hill. 

C.  Householder's  quarry,  5  miles  southeast  of  Gold  Hill. 

D.  Ridge  southwest  of  Gold  Hill. 

E.  Jones's  marble  quarry,  3  miles  southwest  of  Williams. 

F.  Applegate  River,  near  mouth  of  Manzanita  Creek. 

G.  Three  miles  southeast  of  Kerby. 


BIO, 

Al,0,,Fe,0« 

OaO 

MgO 

H,0 

CO, 


A 

B 

C 

D 

E 

0.23 

0.37 

0.31 

23.86 

0.13 

.28 

.20 

.44 

.32 

.38 

55.28 

55.71 

55.34 

41.83 

55.55 

.03 

.01 

.03 

Trace. 

None. 

.50 

.37 

.56 

.46 

.26 

43.57 

43.54 

43.23 

32.57 

43.63 

99.89 

100.20 

99.91 

99.04 

99.95 

0.53 

.52 

55.05 

Trace. 

.50 

43.25 


99.85 


O 


0.06 

.62 

55.38 

Trace. 

.40 

43.51 

99.97 


ALASKA. 


Limestone,  Jumbo  mine,  Prince  of  Wales  Island. 

Collected  by  C.  W.  Wright.     Analysis  by  G.  Steiger,  record  No.  2441. 


810,. . . . 
AlK),.. 

Fe,0,a, 
MpO... 


0.61 

30 

48 

8.10 

CaO 46. 45 

H,0- 06 

H,0+ 16 

BaO,  SrO,  P,0»,  and  alkalies  absent. 


a  Total  Iron. 


TiO, Trace. 

CO, 44. 07 

8 06 

MnO 03 


100.32 
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HAWAIIAN    ISLANDS. 

Coral  and  shell  rocks,  analyzed  for  N.  S.  Shaler  by  L.  G.  Ealdiia,  record  Nos.  88G, 
887,  889.    Analyses  only  partial 

A.  Laie. 

B,  C.  Kohuku  Bluff. 

D.  Kohuku  coral  flat. 

E.  Point  near  coral  flat. 

F.  "Modem  chalk,*'  Oahu. 

G.  Diamond  Head. 

H.  Under  lava,  Honolulu. 

I.  Old  reef,  Waialua. 

J.  Campbeirs  ranch,  Waianea,  Oahu. 

K.  Wailuku  Bay. 

L.  Reef  No.  3,  Honolulu. 

M.  Prison  Knoll,  Honolulu. 


Sio,.. 

Al,o,. 

Fe,0,. 

CaO.. 

MkO. 

CO,.. 

n,o . . 


SiOt. 

Al,0, 

FeiO, 

CaO. 

MkO. 

COj.. 

H|0. 


) 


0.35 
.19 

49.38 
1.74 

41.89 
4.74 


98.29 


B 


0.19 
.52 


49.34 

4.60 

44.33 

.40 


99.38 


C 


0.67 
.73 


I      .52  I      .73  I      .49  I 


61.09 

2.50 

43.64 

.79 


99.42 


D 


0.25 
.49 

63.34 
.67 

43.89 
.93 


99.57 


a26 

.21 

62.17 

1.51 

43.96 

.70 


9S.80 


H 


5.34 
5.11 

42.24 
5.95 

38.71 
1.61 


98.96 


1.05 

1.26 

51.07 

.11 

42.68 

1.33 


97.50 


0.53 

.62 

50.69 

2.98 

43.96 

.46 


99.24 


0.45 
1.82 

50.54 
1.83 

42.80 
1.93 


33.25 
19.53 
laTl 
11.37 

3.06 
11.09 

9.84 


96.85 


99.37 


}- 


3.53 
26 


46.52 
2.45 

40.59 
2.75 


98.10 


} 


2.97 
2.88 

44.83 
6.32 

4a  81 
1.86 


9&66 


M 


0.81 

1.19 

52.67 

.42 

42.81 

1.24 


99.14 


BAHAMAS. 


Rocks  collected  by  T.  Wayland  Vaughan.     Analyses  by  W.  C.  Wheeler,  record  Nos. 
2802,  2805,  2809. 

A.  Sharp  Point,  Andros  Island. 

B.  Bottom  sample. 


SiOi. 

Al,o, 

FeiOi 
MgO. 
CaO.. 
Naip. 
KfO.. 
HtO.. 
COf.. 
80i.. 
CI.... 
P|0». 


99.87 


B 


0.07 

0.28 

None. 

.03 

.13 

.11 

Trace. 

1.25 

54-57 

62.30 

.14 

Trace. 

1.72 

a  3. 16 

43.07 

42.46 

.14 

.08 

Trace. 

90.68 


a  Includes  organic  matter. 
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The  following  aiial3rse8  are  only  partial, 
the  last  one. 

C.  Great  Bahama  Bank. 

D.  South  Bight,  Androe  Island. 
£.  Weet  side  of  Androe  Island. 

F.  From  825  fathoms  depth. 

G.  From  800  to  820  fathoms. 
H.  Calcareous  sand,  Nassau. 

I.  Oolite,  New  Providence  Island. 


iX\  c^alculated  to  satisfy  bases  in  all  except 


c 

D 

B 

F 

0 

H 

I 

TiupoluM^. ....                              .  _ .        _ . 

ai3 

.18 
53.  g8 
42.43 

a46 

1.16 

51.75 

42.92 

5.83 
43.47 
40.49 

90.67 

1.05 

1.85 

51.30 

42.31 

1.34 

1.30 

51.05 

41.52 

a04 

.36 

54.47 

43.17 

0.02 

MjfO 

Trace. 

S!o...::::.:.: 

55.11 

COt. 

43.30 

96.71 

96.29 

96.51 

95.21 

98.04 

9R.43 

ANAIiYSES  OF  SLATES  AND  SHALES. 

VERMONT. 

Samples  A  to  I,  incluaive,  are  described  by  T.  Nelson  Dale  in  19th  Ann.,  pt.  3. 
Analyses  by  W.  F.  Hillebrand,  record  Nos.  1567,  1656.  Roofing  slates  of  Cambrian 
age. 

A.  McCarty  quarry,  South  Poultney. 

B.  Unfading  green,  Eureka  quarry,  Poultney. 

C.  Sea  green,  Griffith  and  Nathaniel  quarry.  South  Poultney. 

D.  Sea  green.  Rising  and  Nelson's  quarry,  Pawlet. 

E.  Sea  green,  Brownell  quarry,  Pawlet. 

F.  Black,  American  Black  Slate  Co.,  Benson. 


A 

B 

C 

D 

£ 

F 

SiOt. 

61.63 

16.33 

4.10 

2.71 

2.92 

.50 

1.26 

5.54 

.31 

3.24 

.68 

.16 

.09 

.06 

.41 

.04 

None. 

59.27 

18.81 

1.12 

6.58 

2.21 

.42 

1.88 

3.75 

.32 

3.98 

.99 

.11 

.13 

.05 

.21 

.15 

None. 

62.37 

1&43 

1.34 

6.34 

3.14 

.77 

1.14 

4.20 

.34 

3.71 

.74 

.06 

.22 

.07 

.87 

.06 

Trace. 

67.76 

14.12 

.81 

4.71 

2.38 

.63 

1.39 

3.52 

.23 

2.08 

.71 

.07 

.10 

.04 

.40 

.22 

None. 

59.84 

15.02 

1.23 

4.73 

3.41 

2.20 

1.12 

4.48 

.41 

3.44 

.74 

.09 

.34 

.09 

2.08 

.05 

Trace? 

59.70 

AliOi  

16.98 

Fc^i 

.52 

FeO 

4  88 

M£0 

3.23 

CaO 

1.27 

NaiO 

1.35 

KjO 

3.77 

HjO- 

.30 

H*0+ 

3.82 

TiOf 

.79 

p-o» 

.16 

ICnO 

.16 

BaO 

.08 

co« 

1.40 

FeSj 

1.18 

C 

.46 

• 

99.98 

99.98 

99.80 

100.07 

100.17 

100.05 

All  six  c<mlain  traces  of  lithia,  of  sulpliaUi*;,  aiid  of  nickel  or  cobalt. 

G.  Unfading  green,  Valley  Slate  Co.'s  quarry,  Poultney. 
H.  Mottled,  piu-ple  and  green,  Eureka  quarry,  Poultney 
I.  Purple,  1  mile  south  of  Hydeville,  in  Castleton. 


SiO, 

A1,0^ 

YetOi. 

FeO 

M^O 

CaO 

Na,0 

KjO 

H«0- 

Hj0+ 

TiOf 

PjO» 

MnO 

BaO 

COj 

FaSfl 

F  •••• 

K/tfNHi. 


G 


59.48 

18.22 

1.24 

6.81 

2.50 

.  56 

1.55 

3.81 

.17 

4.05 

1.02 

.10 

.07 

.05 

.39 

.13 

.08 

.03 


100.26 


II 


60.24 

18.46 

2.56 

5.18 

2.33 

.33 

1.57 

4.09 

.18 

3.81 

.92 

.11 

.07 

.03 

.06 

.16 

Undet. 

.03 


100.15 


60.96 

16.15 

5.16 

2.54 

3.06 

.71 

1.50 

5.01 

.17 

3.08 

.86 

.23 

.07 

.04 

.68 

Ncoe. 

Undet 

.01 


100.28 


tiMN  of  Uthlft,  nloktl,  and  chlorine,  and  possibly  of  xlrconla;  in  0  and  B  tntOM  of  •troD> 
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J .  Slate  from  Guilford ,  collected  fur  the  ed u(*ational  seriee  of  rock  specimenB.  Analy- 
sis by  L.  G.  Eakins,  record  No.  1316. 

K.  Slate  from  the  Lakeshore  quarry,  Hydeville.  Analysis  by  Eakins,  record  No. 
1159. 


SiOs.. 
AljO,. 
FeiOa. 
FeO.. 
MgO.. 
CaO... 
NafO. 
KsO.. 
HaO.. 
TiO,.. 
P«0».. 
MnO.. 
SO,.., 

\^  «  •  •  •  « 


60.72 
22.59 


0.03 
2.05 
.41 
.J<6 
3.69 
3.01 


.13 
Trace. 


.57 


100.06 


K 


58.16 

lH.g3 

2.91 

5.64 

2.70 

.60 

1.17 

3.92 

4.56 

.93 

.12 

.07 

.16 


99.  S6 


NEW    YORK. 


Roofing  slates  from  Washington  County,  collected  by  T.  Nelson  Dale, 
age.    Described  by  Dale  in  19th  Ann.,  pt.  3. 

A.  Red,  three-fourths  mile  south  of  Hampton  Village. 

B.  Empire  Red  Slate  Co.,  near  Granville. 

C.  National  Red  Slate  Co.,  Granville. 

D.  Green,  three-fourths  mile  northwest  of  Janesx'ille. 
Analyses  by  W.  F.  Hillebrand,  record  No.  1567. 


Of  ( 'ambrian 


SiOt. . 
Al,Oa. 
FojOi. 
FeO.. 
MgO.. 
CaO... 
NajO. 
EsO.. 
H«0- 
H,0+ 
TiO,.. 
PiOs., 
MnC 
BaO.. 
CO,... 
FeSfl.. 


A 

B 

c: 

67.61 

67.55 

56.49 

13.20 

12.59 

11.59 

5.36 

5.61 

3.48 

1.20 

1.24 

1.42 

3.20 

3.27 

6.43 

.11 

.26 

5.11 

.07 

.61 

.52 

4.45 

4.13 

3.77 

.45 

.40 

.37 

2. 97 

3.03 

2.82 

.56 

.58 

.48 

.05 

.10 

.09 

.10 

.19 

.30 

.01 

.31 

.06 

None. 

.11 

7.42 

.03 

.04 

.03 

100.00 

100.02 

100.38 

D 


67.89 

11.03 

1.47 

3.81 

4.57 

1.43 

.77 

2.82 

.36 

3.21 

.49 

.10 

.16 

.04 

1.89 

.04 


100.08 


AU  contain  traces  of  lithia,  of  sulphates,  and  of  nickel  or  cobalt.    No  carbonaceous  matter  is  prost^iit. 


E.  Red  slate  from  quarry  3  miles  north  of  Raceville. 

F.  Green  spot  in  £. 

G.  Purple  rim  of  green  spot  F. 

Analysee  by  W.  F.  Hillebrand,  record  No.  1656. 
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SiO,.. 

AljOs- 

Fe^,. 

FeO.. 

MrO. 

CaO.. 

Na«0. 

KtO.. 

H|0- 

H,0+ 

TiO,. . 

P,Oft. 

MnO. 

BaO.. 

COt.. 

FeSs.. 


K 

F 

1 

63.88 

65.44 

9.77 

9.38 

3.86 

1.09 

1.44 

1.06 

5.37 

4.92 

3.53 

4.53 

.20 

.22 

3.45 

3.57 

.27 

.25 

2.48 

ZIO 

.47 

.52 

.08 

.08 

.21 

.32 

.06 

.06 

5.08 

6.55 

Trace. 

.04 

ioai4 

100.13 

r, 


Contain  trace  of  lithia  oild  nickel.    Plunrine  not  determined. 


64.59 
10.23 


1. 
1. 
5. 
4. 


79 

19 

12 

07 

.23 

3.70 

.28 

2.29 

.51 

.08 

.26 

.05 

5.S4 

Trace. 

100.23 


PENNSYLVANIA. 

Slates  from  I^high  and  Berks  founties,  oollected  by  T.  Nelson  Dale.     Analyses  by 
\V.  F.  HUlebrand,  record  No.  2015.     Kocks  A,  B,  described  in  Bull.  275,  p.  84'.     . 

A.  Black  roofing  slate,  Washington  vein,  Uazel  Dell  quarry,  north  of  Slatington. 
Sp.  gr.,  2.780,  21°. 

B.  Black  roofing  slate,   lower  Franklin  vein,  old  Franklin  quarry,   Slatington. 
Sp.  gr.,  2.783,  21°. 

C.  Black  roofing  slate,  partly  weathered,  li  miles  northwest  of  Waxatawny,  Berks 
County.     Dark  variety. 

D.  Like  C,  light  variety. 

E.  Weathered  slate  or  "shale  clay,"  one-half  mile  south  of  FogelsviUe. 

F.  Like  E,  one-fourth  mile  from  Guth  station,  South  Whitehall. 


SiO,.... 

AI2O3... 

FesOs.. 

FcO.... 

MgO... 

CaO 


Na«0.. 

KaO . . . 

HjO-., 

HjO+., 

TIO,... 

ZrO,... 

CO,.... 

P,0»... 

S. 


Cr,C)s 

MnO 

BaO 

SrO 

Li,0 

FeS, 

Carbonaceous  matter. 


m.  S5 
15. 24 

5.52 

2.9:^ 
4.24 
1.38 
3. 34 

.45 
'ndet. 

.S4 


3.58 
Undet. 


Trace? 
Undet. 
Undet. 
Undet. 
Undet. 
1.72 
Undet. 


B 


56.38 

15.27 

1.67 

3.23 

2.84 

4.23 

1.30 

3.51 

.77 

4.09 

.78 

Trace? 

3.07 

.17 


Trace? 
.09 
.08 

Trace. 

Trace. 

1.72 

.59 


90.09  I  100.39 


C 


t».5.5tt 
17.06 

4.19 

1.31 
.20 
.26 

3.  SI 


}^ 


7.09 
.68 


None. 
Undet. 
.02 


1) 


} 


} 


6s.  HI 
16.44 

3.14 

1.00 
.20 
.27 

4.32 

5.33 

.  i  t 


} 


} 


None. 
Undet. 


Undet. 


100.18 


Undet. 


100.28 


E 


64. 50 
21.67 

1.83 

1.09 
.18 
.20 

4.26 

5.65 
.85 


Undet. 


100.23 


75.77 
15.30 


.81 
.20 
Trace. 
2.85 

4.69 

.36 


} 


I  ndet. 


99.98 
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KENTUCKY,    GEORGIA,   ALABAMA. 

A.  Indurated  Carboniferous  shale,  in  contact  with  the  peridotite  dike  of  Elliott 
County,  Ky.  Described  by  Diller  in  Bull.  38.  Analysis  by  T.  M.  Chatard,  record 
No.  351. 

B.  Fragment  of  shale  included  in  the  Elliott  County  dike.  Analysis  by  Chatard, 
reconl  No.  353. 

C.  Bituminous  shale,  Dry  Gap,  Ga.  Analysis  by  L.  G.  Eakins,  record  No.  1316. 
P.  R.  C.  22.     Described  by  Diller  in  Bull.  150,  p.  90. 

D.  Middle  Cambrian  shale,  Coosa  Valley,  near  Blaine,  Cherokee  County,  Ala. 
Analysis  by  H.  N.  Stokes,  record  No.  1549. 


SiO,.. 
Alj<J,. 

FeO . . 
MrO.. 
CaO.. 
Na»<>. 
K,^).. 
HtO- 

TiO,.. 

KnO.. 
BaO.. 
8rO... 
Li,0.. 
80i... 

8 

a 


COj 

Carlxinaooous  matter, . 

Fixed  carl)on 

Volatile  hydrocarbons. 


LcssO-S. 


41.32 
2J.71 
2.59 
5.46 
1.91 
9.91 
7.19 
.SH 


H.78 
.4S 
.OS 
.17 


W 


D 


35.53 

1H.23 

2.46 

4.81 

2.01 

21.17 

2.53 

l.OS 

1.40 

9.00 

.95 

.OS 

.13 


51.03 

13.47 

8.06 


1.15 
.78 
.41 

3.16 

\      .81 


31 


.ss 


100.03 


100.26 


7.29 


13.11 
3.32 


102.90 
2.74 


100.16 


n 


55.02 

21.03 

5.00 

1.54 

2.32 

1.60 

.81 

3.19 

2.44 

5.65 

.65 

.06 

Trace. 

.04 

Trace. 

.03 

.02 


Trace. 
.S3 
.32 


10a54 


OHIO. 


Three  samples  of  Utira  shale  from  New  Vienna.     Collected  by  Edward  Orton. 
Partial  analyses  by  F.  W.  Clarke  and  R.  B.  Riggs,  reconl  No.  731. 


Insoluble 

CaO 

MrO.... 
CO, 


A 

B 

00.17 

17.11 

1.25 

15.24 

29.51 

33.43 

2.16 

27.16 

9:^.77 

92.26 

c 


25.80 

35.27 

1.32 

27.40 

S9.79 


Iron  and  alumina  are  present  In  thn  soluble  portions  of  the.^e  shales,  the  solvent  being  dilute  hydrochloric 
acid. 

MICHIOAX. 


A.  Clay  slate,  .«<ec.  17,  T.  43  N.,  11.  31  W.,  near  Mansfield.  Contains  principally 
quartz,  white  mica,  actinolite,  rutile,  hematite,  and  carbonaceous  matter.  De- 
8rribo<l  by  J.  M.  Clements  in  Mon.  XXXVI,  pp.  59,  61,  210.  Analysis  by  George 
Steiger,  record  No.  1709. 
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B.  Pink  slate,  from  near  base  of  Upper  Ilnronian,  Menominee  district.  Center  of 
sec.  5,  T.  39  N.,  R.  29  W.,  near  Norway  mine.  Described  by  Bayley  in  Mon.  XL VI, 
p.  298. 

C.  *' Briar  slate,'*  Vulcan  iron  formation,  Menominee  district.  Also  described  by 
Bayley,  op.  cit.,  p.  330. 

Analyses  B  and  C  by  E.  T.  Allen,  record  Nos.  1974,  1994. 


SiOs !    80.28 

AljOj I    22.61 

:.i    2 


Fe»Oi 

FeC. 

MgC. 

CaO.. 

NajO. 

K»0.. 

HtO- 

HtO+ 

TiC. 

P,Oi.. 

8 


53 
.45 

1.35 
.13 
.54 

5.73 
.60 

3.62 
.60 
.03 


Cr,0,. 
MnO. 
BaC 
C 


Trace. 
.04 
.97 


67.04 

15.01 

3.54 

3.18 

2.11 

.19 

.29 

4.00 

.67 

3.73 

.00 

.03 

.02 

Trace. 

Trace. 

Trace. 


99.57     loaso 


50.15 

6.55 

33.80 

.94 

.94 

.16 

.31 

4.38 

.81 

1.43 

.52 

.08 

Tra  e. 

Trace. 

None. 

None. 


100.07 


WISCONSIN. 

Slates  of  the  Penokee-Gogebic  series,  collected  by  0.  R.  Van  Hise.  A  and  C  are 
described  in  Mon.  XIX,  p.  306,  as  magnetitic  clay  slates.  Analyses  by  L.  G.  Eakins, 
record  No.  392. 

A.  Sec.  6,  T.  45  N.,  R.  2  E. 

B.  Sec.  1,  T.  45N.,  R.  1  E. 

C.  Sec.  4,  T.  44  N.,  R.  2  W. 


A 

B 

C 

«iO# 

53.44 

19.62 

11.38 

5.35 

1.58 

.42 

2.61 

1.73 

4.07 

Trace. 

Trace. 

Trace. 

59.73 

22.78 

.11 

5.98 

2.94 

.53 

1.41 

3.48 

3.28 

"'*69' 
...... 

52. 5S 

Al.O,               

20.76 

FmO,                

12. 17 

F«>0                       

4.08 

McO              

1  33 

CaO               

30 

Va,0               

37 

K*0                

4  H7 

n.o                   

3  41 

p,0\.          

MnO              

21 

i^i,o              

Trace 

100.20 

100.33 

100.10 

MINNESOTA. 

Slates  from  the  Mesabi  district,  des("ribed  bv  C.  K.  Leitli  in  Mon.  XLIII.     Analv- 
BOS  l)y  George  Steiger,  record  Nos.  1931,  1992. 

A.  Tj'pical  "Virginia  slate."     Average  sample.    About  half  chlorite,  with  quartz 
and  perhaps  some  feldspar  fragments. 

B.  SiUceoiis  slate,  from  contact  with  gabbro,  north  of  Birch  Lake. 

C.  Slaty  phase  of  the  iron  formation,  Moss  mine. 


k- 
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SlO^ 

AltO, 

FetO,. 

F*0 

MgO 

CaO 

NatO 

K«0 

HiO- 

HaO+ 

Ti(V 

CO, 

PjOs...:... 

MnO 

C  (or^nic). 


A 

62.26 

B 

78.95 

16.88 

None. 

1.76 

13.89 

4.55 

1.23 

2.95 

.18 

.42 

.81 

2.29 

None. 

3.02 

None. 

.70 

.73 

3.88 

2.21 

.60 

None. 

None. 

1.59 

.20 

.04 

.11 

Present. 

99.52 

1 

99.74 

37.11 

2.41 

17.51 

26.13 

3.70 

.76 

.09 

.62 

.95 

2.57 

.22 

6.16 

.09 

1.21 

.73 


100.25 


WYOMING    AND   MONTANA. 


A,  B.  Calcareous  shales,  Bull  I^ake  Canyon,  Wind  River  Mountains,  Wyo.  (Col- 
lected by  E.  Blackwelder.    Analyses  by  J.  G.  Fairchild,  record  No.  2530. 

C.  Wolsey  shale,  east  side  Cable  Mountain,  Philipsburg  quadrangle,  Montana. 
Collected  by  F.  C.  Calkins.    Analyses  by  W.  T.  Schaller,  No.  2498. 


SiOt. 


Al,o,. 

Fe,o,. 

FeO.. 

MgO.. 

CaO.. 

NajO. 

K,0.. 

H,0- 

H,0+ 

TiO,.. 

CO,. . . 

CI.... 


17.80 

5.78 

4.78 

.42 

14.97 

19.58 

1.28 

1.96 

.  .V2 

.55 


31.96 
Trace. 


99.60 


D 


37.91 

7.00 

1.03 

.47 

12.35 

13.28 

1.19 

2.00 

..W 

1.14 


23.22 
Trace. 


100.12 


} 


} 


C 


53.29 
22.38 

6.67 

2.10 

.53 


1. 
7. 


11 
43 


4.12 

.91 
.58 


99.02 


COLORADO. 

Shales  from  the  Pueblo  quadrangle,  collected  by  (t.  K.  Gilbert. 
A,  B.  Near  Nu^baum  Spring. 

C.  Salt  Creek. 

D.  Head  of  Rock  (>eek. 

E.  Near  Rush  Creek. 

Analyses  by  George  Steiger,  record  No.  1466. 


8i0, 

AlsO, 

FeiOs 

Mi?0 

CaO 

NajO 

K,0.... 

HjO- 

H,0+ 

TIO, 

PfO, 

CO, 

Organic  mattor. 


A 

B 

C 

D 

60.80 

51. 69 

60.60 

63.60 

15.63 

16. 50 

16.42 

16.74 

4.62 

7.90 

4.95 

4.63 

2.73 

2.10 

1.43 

1.19 

1.63 

4.41 

1.61 

.68 

1.45 

2.07 

.92 

.29 

2.55 

2.68 

2.98 

2.92 

3.19 

3.02 

3.91 

2.88 

4.16 

6.00 

5.72 

5.99 

.47 

.66 

.35 

.  66 

.10 

.22 

3.19 

.53 

.31 

.16 

2.87 

.84 

.46 

100.20 

100.97 

100.04 

100.20 

E 


45.89 

13.24 

3.88 

2.12 

12.09 

.47 

2.31 

1.38 

4.16 

.52 

.17 

10.38 

3.47 

100.08 
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Calcareous  shales  from  Fairplay,  Park  County.    Partial  analyses,  by  W.  F.  Hille- 
brand^  made  in  the  Denver  laboratory. 


Insoluble 

FeiOa.Alt03,etc. 

FeO.MnO 

MgO 

CaO 

HtO 

COs,  calculated.. 


68.72 
2.10 


5.72 

9.06 

1.01 

13.41 


10a02 


35wl4 


2.10 

12.55 

19.34 

.73 

30.28 


100.14 


NEW  MEXICO. 

Shales  from  Hermosa.    Collected  by  C.  H.  Gordon.    Analyses  by  G.  Steiger, 
record  No.  2239. 


SiOt. . 

A1.0,. 
FeiOa. 
FeO.. 
gO.. 
CfeO... 
NatO. 
KiO.. 
HiO- 
H^O^- 
TiC. 
COf... 
PiO 


l£iO. 
FeSa. 
C... 


34.64 

25.58 

.35 

3.60 

17.47 

.75 

.26 

None. 

3.67 

10.38 

.83 

None. 

.06 

.48 

1.70 


99.77 


B 


49.13 

13.92 

.77 

1.87 

5.11 

8.73 

.20 

4.25 

1.53 

4.09 

.66 

6.93 

.03 

.25 

.86 

2.00 


10a92 


ZrOj,  SrO,  BaO  absent. 


ARIZONA. 


Shales  fn)m  the  Morenci  district,  collected  by  W.  Lindgren.     Analyses  by  W.  F. 
Hillebrand,  record  No.  1997.     Described  in  P.  P.  43,  p.  130. 

A.  Fresh,  black,  Devonian  shale,  near  Longfellow  mine. 

B.  Same  locality,  adjoining  dike.     The  result  of  contact  metamorphism. 


SiOj.  . . 

AljO,. . 

FesO;,.. 

FeO... 

MgO... 

CaO.... 

NajO . . 

K,0 . . . 

HjO-. 

HtO-l-. 

TiOj... 

Zr02... 

P,0,... 

MnO... 

BaO . . . 

SrO.... 

Li,() . . 

FeS,... 

CuFoSj. 

ZnO . . . 


A 

61.25 

15.60 

1.35 

3.04 

4.16 

3.40 

.44 

6.74 

.62 

2.09 

.66 

Trace? 

.06 

.07 

Trace. 

None. 

Trace. 

.25 

.03 

.03 

B 

60.51 

15.81 

1.40 

2.64 

4.25 

2.34 

1.26 

8.27 

.59 

1.90 

.68 

Trace. 

.08 

.11 

.17 

.01 

Trace. 

.04 

Trace 

.02 

99.81 

ioao8 

COa  ami  .S<  )2  arc  lH)th  absent. 
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CALIFORNIA. 

Cretaceous  ehalee  from  Mount  Diablo.  Described  by  Turner  and  Melville,  Bull. 
Geol.  Soc.  America,  vol.  Ji,  pp.  38S-414.  Analyses  by  W.  H.  Melville,  made  in  the 
laboratory  at  San  Francisco,  except  F  (record  No.  1166),  which  was  made  in  the  Wash- 
ington laboratory. 

A.  Brownish  black,  resinous.    From  Bagley  Canyon. 

B.  Slate  colored,  soft,  friable,  little  altered.    From  near  Bagley  Creek, 
r.  Same  locality  as  B,  less  friable,  but  considerably  altered. 

D.  Slate  colored,  friable.    From  Arroyo  del  Cerro. 

E.  Very  friable.    Same  locality  as  D. 


8IOt.. 

A1.0,.. 

FesOs- 

FeO.. 

MgO.. 

CaO... 

NtfO. 

KfO... 

H«0--. 

H,0+. 

P,0».. 

NIC. 

ICnO.. 

CO,... 

80|... 


56^06 

17.04 

.49 

S.22 

3.50 

1.67 

2.17 

2.27 

3.01 

5.92 

.15 


.19 


.93 


D 


63.05 

17.04 

4.00 

3.72 

5.15 

2.27 

2.53 

2.22 

3.95 

4.57 

.23 

Trace. 

.01 


99.82     100.00 


49.14 

10.91 

4.39 

3.82 

5.43 

3.28 

4.07 

1.53 

3.39 

0.97 

.24 

Trace. 

.22 


25.05 

8.28 

.27 

2.41 

2.61 

27.87 

Undet. 

Undet 

1.44 

2.86 

.08 

Trace. 

4.11 

24.20 


99. 99       99. 18 


E 


4a  17 

12.70 

2.10 

3.50 

15.42 

4.24 

.57 

1.30 

9.19 

0.73 

.06 

Trace. 

.10 

3.48 


99.82 


F.  Neocomian  shale,  altered,  light  brown,  friable.     From  near  Arroyo  del  Cerro. 

G.  Calcareous  shale,  near  Arroyo  del  Cerro.  Hard,  compact,  dark  colored.  Very 
much  altered. 

H.  Ked  shale,  metamorphic  area  at  head  of  Bagley  Creek. 

I.  Silicified  shale  or  phthanite,  same  locality  as  H. 

J.  Clay  slate,  near  the  head  of  Yaqui  Gulch,  in  Mariposa  County.  Described  by 
Turner  in  Bull.  150,  p.  342.  Contains  graina  of  quartz  and  feldspar,  abundant  car- 
bonaceous particles,  a  chloritic  substance  (?),  and  a  fibrous  alteration  of  sillimanite  (?). 
Analysis  by  Geoige  Steiger,  record  No.  1643. 


SfOt.. 
AlgOs. 
FcOi. 
FcO.. 
UgO.. 
CaO.. 
NacO. 
KK).. 
HK)- 
HtO+ 
TlOt.. 
PtO».. 
CrtOa- 
MnO.. 


} 


45.64 
15. 42 
3.40 
3.73 
4.62 
8.11 
3.13 
1.86 

8.74 


.27 
.12 
.33 


BaO. 

COt- 

80|.. 

CI... 

P.... 

C... 


4.50 


99.96 


O 


{ 


44.56 
3.12 
1.27 
5.21 
3.39 

12.70 

3.09 

.88 

1.41 

6.24 


.16 


Trace. 
'i7.*62 


99.65 


n 


69.98 

11.69 

6.23 

1.08 

1.29 

.38 

.73 

3.72 

1.03 

2.92 


93.54 
2.26 
.48 
.79 
.  66 
.09 
.37 
.51 
.21 
.72 


.05 


49 


.23 


99.  Ov       99.  oO 


82236*'— Bull.  501—15- 


60.35 

17.62 

5w04 

2.20 

1.04 

.45 

1.00 

3.10 

1.02 

4.30 

.76 

.17 


Nqpe. 
.12 

None. 
.05 
.01 

Trace. 
1.72 


99.76 


17 
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BRITIsn   COLUMBIA. 

duntrian  slate,  Irom  a  ridge  Iratween  Mount  Fielil  and  &louut  Wupta, 

DEar  Field. 

Collected  liy  C.  D.  Waloott. 

Aaalywfl  by  G.  Btoiger.  recotd  So.  261B. 

AliO,.__ 

^BO 

CO, 

l.M 

KiO,. 

.» 

PK-i 

OS 

5*0 

M«0...._ 

I.IS 



L«t 

n.a 

XtO 

a.<R 



a*- 

.a 

w.ri 

B,0+ 

3.« 

ifiio,B«5,aiOrt«a. 

ANAIjTSES  of  clays,  SOIIiS,  ETC. 

MAINE. 

A,  B,  two  clays  from  Thomaaton,  collected  by  Edson  S.  Bastin.    ADalyties  by  W.  T. 
Schaller,  record  No.  2230. 

A.  Thomaflton  brick  yard. 

B.  HaydeDi}  Point. 

(7.  Marine   clay,    Portland   quadrangle.    Collected  by  F.  J.    Katz.    Analysis   by 
Steiger,  No.  2733. 


SiO, 

Al,03 

Fe,C)a 

FeO 

M?0 

CaO 

NaiO 

KjO 

H|0- 

HsO,  ignition 
TlOs 


a  Uncertain  because  of  organic  matter  in  the  clays,  which  h  included  under  "ignition." 
COs  absent,  PsOt  undetermined. 

MASSACHUSETTS. 

Two  glacial  clays  collected  by  W.  C.  Alden.    Analyses  by  G.  Steiger,  record  No. 
2308. 
A.  Lancaster.    B.  Still  River. 


SiOj... 
AljOj. 
Fe,0,. 
FeO... 
MgO.. 
CaO... 
NajO. 
KjT).. 

}i,0- 
TiOj. . 


A 


KW.  52 


B 


66.65 

57.88 

16.93 

20.68 

3.05 

3.04 

.H4 

2.08 

.96 

1.60 

1.07 

1.03 

2.05 

1.99 

3.60 

4.74 

1.54 

1.38 

3.03 

3.63 

.SO 

.88 

99.83 


The  following  clays  and  soils  from  Marthas  Vineyard  were  collected  by  M.S.  Shaler. 
See  7th  Ann.,  p.  303.  Analyses  by  F.  W.  Clarke,  record  Nos.  439,  440,  441,  442,  443, 
444,  445,  446,  454,  and  455.     Partial  analyses  only. 

A.  Average  sample  of  white  clay,  east  end  of  Chilmark  Cliffs. 

B.  Average  sample  of  clays,  Weyquosque  series,  Chihuark  Cliffs. 

C  Average  sample  of  fine  clay  and  soil,  east  end  of  Weyquosque  Cliffy 

D.  Sandy  white  clay,  eouth  end  of  Gay  Head  Cliffs. 

E.  Average  sample  of  fine  white  clay,  south  end  of  Gay  Head  Cliffs. 

F.  Average  sample  of  clay,  north  end  of  Gay  Head  Cliffs. 

G.  Average  sample  of  southernmost  red  clays,  Gay  Head. 
H.  Brown  clay,  south  of  light-house,  Gay  Head  Cliffs. 

I.  Average  sample  of  red  clay  from  the  greensand,  north  end  of  Gay  Head. 
J.  Pyritiierous  clay,  central  part  of  Gay  Head  section. 
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A 

B 

C 

• 

D 

E 

F 

0 

H 

I 

J 

SiOf 

82.95 
13.45 

Trace. 

None. 

61.76 

25.35 

1.95 

.51 

1.83 

3.01 

5.76 

Trace. 

70.81 

2a  67 

1.99 

Trace. 

1.23 

1.67 

3.39 

None. 

56^19 
30.65 

Trace. 

None. 

"16."  TO 

None. 

2.45 

73.46 

19.06 

Trace. 

None. 

.70 

.73 

6.36 

None. 

None. 

49.19 
39.77 

Trace. 

None. 

'*ii.'47' 
None. 

57.50 

31.21 

.20 

.19 

}      .40 

9.83 

None. 

56.62 
31.24 

1.97 
Trace. 

/     -^ 
\    2.76 

7.67 

None. 

55.93 

33.51 

.19 

None. 

Undet. 

Undet. 

9.9S 

None. 

72.74 

AljO,,  Fe,Oi 

MffO 

21.46 
Trace. 

CaO 

None. 

Na»0 

KfO 

Iimition 

3.47 
None. 

5.69 

PjOft 

None. 

SOj 

• 

99.87 

100.17 

99.76 

100.08 

100.31 

100.43 

99.33 

100.56 

99.61 

99.89 

CONNECTICUT. 


Five  brick  clays,  received  from  H.  E.  Gregory, 
record  No.  2138. 

A.  East  Windsor  Hill  Brick  Co.,  South  Windsor. 

B.  Park  Brick  Co.,  West  Hartford. 

C.  Berlin  Brick  Co.,  Berlin. 

D.  Tuttle  Brick  Co.,  Newfield. 

E.  I.  L.  Stiles  &  Son,  New  Haven. 


Analyses  by  W.  T.  Schaller, 


SlOf 

AltOs 

FeiOj 

FeO 

CaO 

MgO 

NatO 

K,0 

H,0- 

HtO.  ignition 


A 

B 

C 

D 

E 

52.73 
22.25 
4.55 
3.14 
1.48 
3.20 
2.22 
4.28 
1.12 
4.91 

50.33 
27.06 
2.29 
2.62 
1.22 
3.34 
1.78 
4.40 
1.42 
5.14 

58.02 
17.93 
4.89 
1.24 
3.42 
1.92 
3.33 
3.06 
.  99 
5.36 

55.27 
20.52 
5.34 
1.55 
2.21 
2.80 
2.82 
3.43 
1.37 
5.06 

56.75 

17.54 

4.92 

.93 

4.18 

2.34 

3.40 

3.16 

1.24 

6.28 

W.88 

99.70 

100. 16 

100.37 

100.74 

TIOi,  IV>k,  eU!.,  not  looked  for. 

NEW    YORK,   PENNSYLVANIA, 

A.  Clay,  near  Rirhfield  Sprinj^s,  New  York.     Partial  analysis  by  Charles  Oatlett, 
n»cord  No.  046, 

B,  (\  (^lavH,  Northumberland  Countv.  Pa.     Analyses  bv  Charles  Catlett,  record 
No.  952. 

D.  While  olay,  doriveil  from  sericite  schist.  South  Mountain.  Pa.     Collected  by 
G.  W.  Stose.     Analysis  by  W.  T.  Schaller.  record  No.  2302. 


A 


B 


D 


SiOs... 

AltO,. 

Fe,(>,. 

Mp(l . 

CaO... 

Na,0.. 

KjO... 

HtO- 

H,0-. 

TiO... 

P-Oj.. 


49.65 

I  23.82 

Trace. 
!  6.4S 
I'ndet. 
rndet, 

I  16.  IS 


65.97 

/  20.37 

\    -2,75 

.52 

.64 

.05 

3.32 

:}  (128) 


6.87 


9(v  13  i    99. 90       99. 68 


59.16 

69.61 

1&08 

16.83 

ia32 

.95 

.67 

1.51 

.52 

.11 

.11 

.08 

3.35 

3.41 

} 


6.35 

.90 
.14 


iW-  cRf 
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G  to  H.  Fire  clays  from  Johncitown  quadrangle,  Penmiylvania.    Collected  by  W.  C. 
Phalen.     Partial  analyses  by  E.  C.  Sullivan,  record  No.  2281 . 


SiC... 
AUO... 

MgO... 
CaO.... 
NatO... 
K,0.... 
TiO,... 
lotion 


E 

F 

0 

65.9 

66.4 

50.8 

20.3 

19. » 

21.3 

1.60 

1.68 

10.4 

.66 

.61 

.61 

.09 

.10 

.39 

.34 

.30 

.18 

2.98 

3.24 

1.14 

1.2 

1.0 

.9 

6.5 

6.4 

12.0 

99.57 

99.53 

97.22 

a  Total  iron. 


MARYLAND. 


H 


53.1 
27.8 
3.08 
.60 
.22 
.48 
3.58 
1.2 
10.2 


100.26 


(^lays  from  the  Matawan  formation,  received  from  W.  B.  Clark.    Analyses  by  George 
Steiger,  record  No.  1684. 

A.  Below  Barnard's  wharf,  near  Betterton,  Kent  County. 

B.  Severn  River,  below  Hound  Bay,  Anne  Arundel  County. 

C.  Magothy  River,  near  Wilson's  wharf,  Anne  Arundel  County. 

D.  Fort  Washington  Bluff. 


SlOj.. 

AIsOio 

FeiO,. 

MgO.. 

CaO.. 

NajO. 

K,0.. 

HtO- 

80i... 


A 


73.47 

12.69 

4.62 

.59 

.15 

.09 

1.5,5 

.89 

3.85 

.19 


98.09 


I) 

(' 

87.15 

82.86 

6.46 

6.49 

2.15 

3.54 

.27 

.52 

.10 

.29 

.14 

.16 

.90 

1.16 

.32 

.69 

1.90 

2.24 

None. 

.21 

vy.  Sv 

98.16 

D 


73.02 

10.00 

4.78 

.90 

.67 

.50 

1.92 

1.09 

3.07 

1.04 


96.98 


o  Titanic  and  phosphoric  oxidns  not  .separated. 
No  carbonates  present.    Sulphides  undetermined. 

VIRGINIA   AND    NORTH    CAROLINA. 

A.  Residual  clay  from  decay  of  Trenton  limestone,  Lexington,  Va.  De8<'riberl  by 
Russell  in  Bull.  52.  Analysis  by  R.  B.  Riggs,  record  No.  373.  S<»e  also  analysis  of 
the  limestone. 

B.  Residual  clay  from  limestone,  Staunton,  Va. 

C.  Portion  of  B  soluble  in  weak  hydrochloric  acid. 

D.  Insoluble  portion  of  B.  Analyses  B,  C,  and  D  by  George  Steiger,  record  No. 
1630.     See  also  analysis  of  limestone. 

E.  Decomposed  dolerite,  near  Wadesboro,  N.  C.  Described  by  Russell  in  Bull.  52. 
Analysis  by  T.  M.  Chatard,  record  No.  327. 

F.  Residual  clay  from  decay  of  chloritic  schist,  Car\',  8  miles  west  of  Raleigh, 
N.  C.    Analysis  by  R.  B.  Riggs,  record  No.  364.    Described  by  Russell  in  Bull.  52. 
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A 

B 

C 

D 

E 

F 

SlOi 

43.07 
25.07 
15.16 

55.90 

!39 

1.18 

.50 

.23 

4.79 

r    2.54 

3.09 
3.96 
6.25 
.30 
.43 
.30 
.20 
.28 

52.81 

15.96 

1.05 

.09 

.75 

.20 

.03 

4.51 

39.55 
28.76 
16.80 

54.54 

AliOs 

26.43 

FCfOa 

9.04 

FeO 

MgO 

.03 

.63 

1.20 

2.50 

.50 

.37 

Undet 

Undet. 

1  13.26 

.64 
.10 

Trace. 

Trace. 

Cab 

NajO 

KtO 

HjO- 

\     9.87 

HjO+ 

p2.98  ^    ^^ 

2.10 
.04 
.04 

4.42 
.16 
.06 

TiOt 

' 

'      .20 
.10 

PjO» 

CriOi 

MnO -.                   

None. 
.38 

COi 

.38 

None. 

100.64 

99.95 

17.37 

80.01 

ioao7 

99.88 

SOUTH   CAROLINA    AND   GEORGIA. 

A.  Clay  from  Charleston,  S.  C.    Received  from  E.  C.  Eckel.    Analysis  by  W.  F. 
Hillebrand,  record  No.  2187. 

B,  C,  D.  Clays  from  near  Augusta,  Ga.    Partial  analyses  by  G.  Steiger,  record  No. 
1395. 


SlOs.. 
AltO,. 

FeiO,. 

CaO.. 

UgO. 

NasO. 

KjO.. 

HtO.. 

CO,.. 

P«0>. 

SO3.. 

TIOj. 

MnO. 


50.12 

18.04 

5.91 

6.14 

.48 

.22 

.46 

13.91 

3.73 

.07 

.09 

.  99 

(7) 


} 


100.16 


R 


6a  24 
26.72 


.88 

Present, 

Undet. 

Undet. 

6.28 


} 


61.36 
29.04 


.76 

Present. 

Undet. 

Undet. 

7.46 


D 


} 


6a  70 
29.34 

.68 

Present 

Undet. 

Undet 

&74 


94.12 


9R.62 


97.36 


Fix)RrnA. 

A.  Haiuinock  clay,  Melbome  Creok.     Collected  by  N.  S.  Shaler. 
by  L.  G.  Eakins,  record  No.  881. 

B.  Clay,  Tampa. 
(\  Clav,  Lakeland. 


Partial  analyses 


sio, 

AM>3.  FotOj 

MpO 

VaO 

11,0 


A 

B 

C 

3&04 

27.19 

.46 

iaT3 

a  23. 61 

7a  78 
.11.33 

80.39 
15.03 

2.18 
14.55 

1.22 
4.34 

100.03 

98.84 

100.98 

fl  Includes  some  COf 

(Mays  c<)11cc(imI  by  G.  11.  Eldridpo. 

D,  E.  FfDin  tlic  Saiidlin  place.  2  inilos  stuithoast  of  Marion,  Hamilton  County. 

F.  From  Richmond's,  (J  miles  south  of  T.o<^sburjr.  l^iko  <'ounty. 

G,  H.  Fnnu  Bartow  Junction. 

Analyses  1).  E,  and  F  by  II.  N.  St4)ke.s,   rert>nl   No.  149:?;  G  and   H   by  (Jeorge 
Steiger,  No.  1545. 
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SiOfl.. 

AUOs. 

FeiOs. 

FeO.. 

MgO.. 

CaO... 

Hrf)- 

H,0+ 

PjOs.. 

COf . . . 


D 


15.68 
.61 
.45 


} 


17.28 
26.11 

1.97 


Trace. 
37.90 


100.00 


E 


7&23 
7.30 
1.85 


} 


2.11 
1.60 


a8.48 
Trace. 


99.57 


84.41 

11.02 

Trace. 


Trace. 
.20 


} 


04.25 
Trace. 


99.88 


O 


{ 


79.99 

ia82 

3.25 

.25 

.07 

.23 

.90 

4.09 


None. 


99.87 


H 


79.48 

12.14 

2.64 

.09 

.07 

.31 

.86 

4.73 


None. 


100.32 


a  Includes  a  little  COs. 

L  **  Filtering  clay,"  Ocala.    Received  from  D.  T.  Day.    AnalyeoB  by  H.  N.  Stokes, 
record  No.  1738. 


SIOs. 3«.73 

AliO, 27.78 

FejOi 3.21 

MgO 64 

CftO 81 

NatO None. 

KiO 42 

HtO- 7.38 


H»0+ 12.14 

TiOt 1.27 

PtOft 5.54 

COi None. 

Organic  matter 3. 61 


99.53 


ALABAMA    AND   MISSISSIPPI. 

A.  Kaolin,  Greenville,  Ala.  Contains  about  40  per  cent  of  kaolinite,  with  fra^ 
mentB  of  quartz,  feldspar,  and  mica.    Analysis  by  T.  M.  Chatard,  record  No.  1148. 

B.  Residual  clay,  from  decay  of  Knox  dolomite,  Morrisville,  Ala.  Described  by 
Russell  in  Bull.  52.  Analysis  by  W.  F.  Hillebrand,  record  No.  797.  See  also 
analysis  of  the  dolomite. 

C.  Clay,  from  brown  iron  ore  mine,  Reno,  Ala.  Collected  by  E.  F.  Burchard. 
Analysis  by  R.  C.  Wells,  record  No.  2397. 

D.  Ix>es8,  from  Vicksburg,  Miss.  Described  by  Chamberlin  and  Salisbury,  6th 
Ann.,  p.  282.    Analysis  by  R.  B.  Riggs,  record  No.  294. 

E.  Stoneware  clay.  Holly  Springs,  Miss.  Analysis  by  E.  C.  Sullivan,  record  No. 
2105.    Alkalies  not  separated,  calculated  as  K^O. 

F.  Clay,  Scooba,  Miss.    Partial  analysis  by  H.  C.  McNeil,  reconl  No.  2181. 


A 

D 

C             I) 

E 

F 

8iO« 

69.81 

19.91 

.90 

55.42 

22,17 

&30 

Trace. 

1.45 

.15 

.17 

2.32 

2.10 

7.76 

63.00 

13.11 

1    3.04 

.18 

.23 

.31 

7.46 

2.95 

3.91 

.44 

Nono. 

None. 

3.81 

60.69 
7.95 
/    2.61 
\      .67 
4.56 
a96 
1.17 
1.08 

04.77 

22.07 

1     1.55 

.33 

.09 

1    1.36 

61.92 

AliOi 

19.47 

FevOs 

2.81 

FeO 

MirO 

.28 

.07 

.21 

2.14 

6.72 

. -  _  - 

1.98 

CaO 

None. 

NatO 

/       .50 
\  None. 

KjO 

HfO- 

niO  + 

1.14 
.52 

9.63 
.13 
.12 
.08 
.19 
.12 

8.69 
1.13 

12.29 

TiOi 

COi 

P.04 

SOa 

Trace. 

CI..".!.! 

C.  oreanic 

Trace. 
1.10 

l^n^^ 

Trace. 

100.13 

99.84 

99.54 

99.62 

99. 99 

98.97 
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IX)UI8IANA. 


Compoeite  analysis  of  235  samples  of  river  silt,  from  the  Delta  of  the  Missiaaippi. 
Keceived  from  C.  E.  Siebenthal.  Collected  by  E.  W.  Shaw.  Analysis  by  G.  Steiger, 
record  No.  2840. 


SiOt... 

Ai,o,.. 

Fe.O,. 

FeO... 

MgO.. 

CaO... 

NasO.. 

KsO... 

HfO-. 

HfO+. 

TiO,... 

ZrOt.. 

CO«... 

P«0».. 

SO,.... 

CI 

F 


60.96 

S 

0,07 

10.52 

CrsOs. 

01 

3.47 

VfO, 

02 

NiO 

017 

1.41 

IfpO. 

06 

2.17 

BaO 

OS 

1.51 

SrO .' 

Trace. 

2.30 

CuO 

0043 

3.78 

ZnO 

0010 

1.06 

AssOk. 

0004 

.50 

PbO 

0002 

.05 

<^Tganir  i^attw 

66 

L40 
.18 
.03 

LessO 

10a6220 
12 

.30 
.07 

100.5029 

KENTUCKY  AND   TENNESSEE. 

A.  Fire  clay,  Carter  County,  Ky.    Analysis  by  F.  W.  Clarke,  record  No.  2073. 

B.  Black  clay,  Mandle's  pit,  Parip,  Tenn. 

C.  Ball  clay,  same  locality  ab  B. 

Analysee  B  and  C  by  E.  C.  Sullivan,  record  No.  2105. 

D.  Clay,  east  of  Parsons,  Tenn. 

E.  Clay,  Robins  &  Henderson  pit,  Pinson,  Tenn. 

Analyses  D  and  E  by  W.  T.  Schaller,  record  No,  2107.    All  analyses  partial  only. 


A 


B 


SiO,. 


AlsOi 

FesOtC  total  Fe) 

M|fO 

CaO 

KsO  (total  alkiili 


42.71 

38.  SS 

3.36 

None. 

.13 

Undet. 


lenition I    15. 19 


TiO» 
SO,. 


rndet. 


4«l34 

3a  30 

1.19 

.34 

.24 

.78 

19.68 

1.42 

Traco. 


52.31 

3a  00 

1.20 

.38 

.13 

L72 

12.44 

1.10 

Trace. 


lQa27      lOa  29  ,    99.46 


7a  76 

19.29 

LOO 

.68 

.14 

rndet. 

6.02 

L'ndet, 

Trace. 


97.98 


E 


7a  56 

18.18 

1.30 

.55 

.08 

Undet. 

8.13 

Undet. 

Tracts 


98.80 


OHIO. 


White  clav.  li  miles  north  of  Delhi.     Received  from  N.  M.  Fenneman.    Ajiah-sis 
bv  G.  Steiger.  reconl  No.  2445. 


SHV 61. 12 


AWiV 
FejO,. 

c»o.. 

KaiO, 
K«0.. 


14.28 

I  •  d4 

.50 
1.48 
I.S7 

.M 
X06 


HtO- 3.88 

HtO- 3-80 

TKV 85 

Ci>, None. 

IW 81 


ioai4 
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ILLINOIS,    IOWA,   MINNESOTA. 

A,  B.  Clays  from  Henry  County,  lU.    Analyses  by  T.  M.  Chatard,  record  No.  144. 

C.  LoesB,  a  stratum  overlying  residuary  clay,  350  feet  above  Mississippi  River, 
near  Galena,  111.  Described  by  Chamberlin  and  Salisbury,  6th  Ann.,  p.  282.  Analy- 
sis by  R.  B.  Riggs,  record  No.  293.    Dried  at  100**. 

D.  Loess,  300  feet  above  the  Mississippi,  3}  miles  northwest  of  Dubuque,  Iowa. 
Described  by  Chamberlin  and  Salisbury  (loc.  cit.),  and  analyzed  by  Riggs,  No.  292. 
Dried  at  100*». 

£.  Tallow  clay,  lead  mine  at  Lansing,  Iowa.  Collected  by  W.  P.  Jenney.  Analy- 
sis by  H.  N.  Stokes,  record  No.  1337.    Dried  at  100**.    Partial  analysis. 

F.  Greenish-gray  clay.  New  Ulm,  Minn.  Analysis  by  T.  M.  Chatard,  record  No. 
825. 


A 

B 

C 

D 

K 

F 

SlOi. 

46.12 

15.24 

4.41 

42.58 

12.16 

3.90 

64.61 

10.64 

2.61 

.51 

3.60 

5.41 

1.35 

2.06 

2.05 

.40 

.06 

.05 

72.68 

12.03 

3.53 

.96 

1.11 

1.59 

1.68 

2.13 

2.50 

.72 

.23 

.06 

52.08 

23.11 

9.34 

"2.*  12* 
1.04 

Undet. 

Undet. 
9.80 

Trace. 
Trace. 

61  32 

AljOi , 

12  27 

FeiOa 

3  62 

FeO 

4  18 

MgO 

3.63 

8.63 

1.54 

3.79 

16.57 

.79 

.06 

.28 

4.32 

11.33 

1.96 

3.88 

18.64 

.64 

.10 

.09 

1  76 

CbO 

99 

NajO -^ 

42 

KiO.  *.'..' "! 

3  59 

HiO 

10.73 

TiOi 

66 

prf). 

27 

MnO 

.27 

ZnO 

PbO 

BaO 

.05 

CO» 

6.31 
.13 
.11 
.07 

.39 
.Od 
.51 
.01 

C.  oreanic 

••>••■•• 

SOj 

. 

19 

n 

1 

1 

97.49 

100.08 

99.60 

100.06 

100.22 

100.32 

WISCONSIN. 

Clays,  etc..  described  by  Chamberlin  and  Salisbury  in  6th  Ann.,  pp.  250  and  282. 
Analyses  by  R.  B.  Riggs,  record  Nos.  259.  260,  261,  262,  290,  295.     Dried  at  100°. 

A.  Residuary  clay  from  Dodgeville,  4i  feet  below  surface. 

B.  The  same,  8i  feet  below  surface. 

C.  Residuary  clay  from  near  Cobb,  4  J  feet  below  surface. 

D.  Same  as  C,  3J  feet  below  surface. 

E.  Red,  putty-like  clay,  containing  pebbles,  Milwaukee. 

F.  Red  pebble  clay,  Milwaukee. 


A 

B 

C 

D 

E 

F 

SlOs 

71.13 

12.50 

5.52 

.45 

.38 

.85 

2.19 

1.61 

4.63 

.45 

.02 

.04 

.43 

.19 

49.59 

18.64 

17.19 

.27 

.73 

.93 

.80 

.93 

10.46 

.28 

.03 

.01 

.30 

.34 

49.13 

20.08 

11.04 

.93 

1.92 

1.22 

1.33 

1.60 

11.72 

.13 

.04 

.06 

.39 

1.09 

53.09 

21.43 

8.53 

.86 

1.43 

.95 

1.45 

.83 

10.79 

.16 

.03 

.03 

.29 

.22 

40.22 

8.47 

2.83 

.48 

7.80 

15.65 

.84 

2.36 

1.95 

.35 

.05 

Trace. 

18.76 

.32 

.13 

.06 

48.81 

AljOi 

7.54 

FeiOa 

2.53 

FeO 

.65 

MeO 

7.05 

CaO 

11.83 

NajO 

.92 

KiO 

2.60 

IltO 

2.02 

TlOa 

.45 

Prf).. 

.13 

MnO 

.03 

ro«         

15.47 

C  nrarftnic. . . - 

.38 

SOa 

.05 

n 

.04 



100.39 

100.50 

100.68 

100.09 

100.27 

100.50 
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G.  n.  Red  glacial  till.  Oshkosh. 
I.  The  same,  buff  color. 

J.  Red  glacial  till.  New  Haven  Township,  AclaiQ8  County. 

K.  Glacial  lacustrine  clay,   Delton  Township,  Sauk  County.    Samples  G  to  K 
receive!  from  W.  C.  Alden.     Analyses  by  W.  T.  Schaller,  record  No.  2457. 


SiO,... 

AUO,.. 
FesOsa 
MgO... 
CaO... 
Na,0-. 
KtO... 
H,0... 
TlOa... 
COf.... 


o 

n 

I 

J 

43.20 

56.58 

41.84 

42.76 

11.42 

14.22 

7.90 

12.28 

4.36 

6.81 

2.86 

4.27 

6.07 

3.48 

7.03 

3.09 

11.54 

2.88 

14.43 

12.81 

1.50 

L41 

1.64 

1.78 

2.46 

3.44 

1.46 

2.48 

4.56 

8.00 

15.10 

4.79 

.59 

.77 

.49 

.56 

14.80 

2.51 

6.82 

15.54 

100.50 

100.10 

99.57 

100.36 

40.56 

14.91 
4.32 
2.63 

12.11 
1.50 
2.57 

18.30 

.57 

2.24 


99.80 


a  Total  Iron. 


MISSOURI   AND   ARKANSAS. 

A.  Typical  loess,  Kansas  City,  Mo.  Drie<l  at  100®.  Described  by  Chamberlin  and 
SaUsbury,  Gtli  Ann.,  p.  282.    Analysis  by  R.  B.  Riggs,  record  No.  291. 

B,  C,  D,  E.  Tallow  clays,  Joplin,  Mo.  Collected  by  W.  P.  Jenney.  Analyses  by 
T.  M.  Chatard,  record  No.  1210. 

F.  Tallow  clay,  Aurora,  Mo.  Collected  by  Jenney.  Analysis  by  Chatard,  No. 
1210.  In  analyses  B,  C,  D,  E,  and  F  the  percentages  of  bases  relate  to  the  portion 
soluble  in  hydrochloric  acid.     Analyses  only  partial. 


.\ 

B 

C 

D 

£ 

F 

Insoliihlo...                     

40.64 

43.07 

39.34 

39.62 

34.04 

SiOj 

74.  At\ 

12.26 

3.25 

.12 

1.12 

1.69 

1.43 

1.83 

2.70 

.14 

.09 

.02 

AUOa...                             

5.72 
1.30 

7.60 
1.12 

6.17 
1.16 

6.45 
1.53 

10.01 
3.62 

FeiO, 

Fe( ) 

MkO 

.27 
1.80 

.32 
1.70 

.27 
2.13 

.30 
1.77 

.25 
2.09 

('a( )                               

Na»() 

Ks< ) 

H,(>   

17.19 

16.74 

17.63 

16.95 

16.96 

TlOi 

IV>^ 

Mn( ) 

ZnO 

32. 4<) 

29.43 

34.28 

33.55 

33.49 

CO, 

.19 
.12 
.06 
.05 

99.  S3 

(',  orpuiic 

8().i 

CI 

99.38 

100.98 

99. 98 

100.17 

100.46 

Tlio  following'  [Kirlial  anaUvos  by  II.  N.  Stokes,  record  No.  1260,  all  relate  to  tallow 
clays  collected  by  \V.  P.  Joiiney.    The  same  remarks  apply  as  to  B,  C,  D,  E,  and  F. 
<J.  (  avo  S|)riii«:s  mine,  Jasper  County,  Mo. 
II.  (Jreat  Western  mine,  Granhy,  Mo. 
I,  ,1,  K.  Woodcock  mine,  Gmnby.  Mo. 
1>.  Coon  Hollow.  Boone  County,  Ark. 
Material  dried  at  \i):\''. 
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0 

n 

I 

J 

K 

L 

Insoluble . . .  r - 

34.89 
16.75 

7.38 
10.34 
14.35 

1.55 

.35 

10.37 

11.25 
32.89 
10.78 

3.89 
29.54 

2.65 
.90 

8.22 

2.41 
36.71 

8.21 

2.75 
38.59 

2.77 
.78 

7.99 

16.17 
28.62 

8.93 

5.98 
26.23 

2.01 
.46 

9.19 

3.85 
37.08 

6.46 

3.49 
38.90 

2.56 
.42 

7.52 

18.18 

Soluble  810« 

29.02 

AkOi 

6.34 

Ferf>i 

4.40 

ZnO 

30.50 

c«o 

1.91 

MgO 

.75 

Tcnttlfm 

8.36 

"O**  ""*"'•  ■-•----•■-••••-••••■••••••-•• 

95.98 

100.12 

100.21 

97.59 

100.28 

99.46 

The  following  clays,  M  to  R,  from  the  Hot  Springs  diatiict,  Arkansas,  were  received 
through  E.  C.  Eckel.    Analyses  by  G.  Steiger,  record  No.  2221. 


8iO|.. 

AW),. 

Fe«Qj 

MgO. 

CaO... 

NaiO. 

KsO.. 

HiO- 

HK)+ 

TIOi. 


M 

N 

O 
73.96 

P 

Q 

72.06 

74.55 

70.31 

70.29 

15.31 

13.68 

14.54 

17.27 

16.74 

1.24 

1.27 

2.17 

1.85 

2.03 

2.26 

2.03 

.49 

.91 

1.50 

.17 

.20 

.15 

.23 

.10 

.15 

.10 

.80 

.26 

.08 

4.53 

3.84 

2.64 

3.51 

2.76 

.48 

.77 

1.36 

.88 

1.12 

3.50 

3.63 

3.76 

4.36 

5.00 

.95 

.73 

.34 

1.00 

.64 

100.65 

100.80 

100.21 

100.58 

100.26 

R 


73.07 
16.40 

1.12 
.64 
.26 
.26 

2.75 
.36 

4.46 

1.09 


100.40 


SOUTH  DAKOTA    AND    WYOMING. 

A.  Red  clay,  east  of  Newcastle,  S.  Dak. 

B.  Red  clayey  sandstone,  east  of  Spearfish,  S.  Dak.    Analyses  A  and  B  by  Geoige 
Steiger,  record  No.  1854. 

C.  Loess,  Cheyenne,  Wyo.    Analysis  by  L.  G.  Eakins,  record  No.  1066. 

D.  Loess  (?),  western  foothills  of  Teton  Mountains,  Wyominj^.     Partial  analysis  by 
W.  C.  Wlieeler,  No.  2706. 

E.  Bentonite,  Bighorn  Basin,  Wyo.     Collected  by  1).  V.  Hewett.     Analyids  by  R. 
0.  Wells,  No.  2792. 


Sand,  etc 

SiOa 

AljOc 

FetC 

FeO 

MgO 

CaO 

Na«0 

K|0 

H,0- 

H,0+ 

TiO, 

CO, 

PtOi 

SO, 

C[ 

MnO 

Soluble  in  water. 


5<).  20 

11.. 50 

3.64 

.65 

4.23 

5.83 

.98 

74 

61 

84 


.  /  / 

5.72 

.12 

2.26 

Trace. 

.10 


B 


58.32 
8.r,9 
2.04 

.18 
3.65 
8.45 

.72 
2.71 

.52 
1.40 

.48 
12.08 

.05 

.43 
Trace. 

.07 


100.19      99.69 


C 


67.10 
10.26 
2.52 
.31 
1.24 
5.88 
1.42 
2.68 

5.09 


3.67 
.11 


D 


72.04 

12.37 

3.38 


} 


1.22 
1.21 
1.83 
2.58 

3.15 


Tnv^. 


100.28 


9 


t.  ti 


K 


3.50 
63.20 
12.90 

2.46 


2.09 
.82 
.66 
.20 

13.80 

.11 


.20 


100.00 


COLORADO. 

A.  Loess,  Denver. 

B.  Loess,  Highland. 

0.  Concretion  in  loess,  Wray. 

A,  B,  and  C  collected  by  S.  F.  Emmons.     Analyses  by  L.  G.  Eakins,  record  No.  1066. 
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ANALYSES  OF    KCX'KS  AND   MIXEHALS,  1880-1914. 


D.  C'ljijr,  DaviB  nadi,  Pueblo  quadnngle. 

E.  Cbr,  head  of  Rock  Creek,  Pueblo  quadnngle. 

D  and  E  collected  by  G.  K.  Gilbert.    Analyses  by  Ge«ge  Steiger,  record  No.  1457. 


D 


E 


8IO, «.27 

AlfCH. 1X51 


F«0... 
MgO.. 
C*0 ... 
N»fO. 

IM>-. 

TK>»... 


3.74 
1.Q2 
1.09 
2.29 
1.70 
3.14 


6a  97 

15.67 

5.22 

.35 

1.60 

2.77 

.97 

2.28 


7a  €3 
la  43 
2.58 
.48 
l.U 
4.64 
1.29 
2.50 


I    4-19  I    9.83  }    3.77 


MnO. 


COt 

OD^Bfiic  matter. 


.45 
Trace. 
Trace. 


.19 

Trace. 

.31 


20 


2.50 


ioa4o   ioai6   ioa24 


63.52 

24.72 

.43 


i 


.13 

.30 

Trace. 

Trace. 

1.58 

8.41 

.68 

Trace. 


.40 


loan 


76.56 

8.30 

.38 


.24 

.12 

Trace. 

Trace. 

1.26 

4.40 

.60 

.06 


&31 


10a23 


F.  From  Red  Creek  Canyon,  southern  part  of  Colorado  Springs  quadrangle. 

G.  From  2  miles  southeast  of  F. 
H.  From  near  canyon. 

I.  Overlying  H. 

Collected  as  probable  fire  clays  by  G.  K.  Gilbert.  Analyses  by  (jeoige  Steiger, 
record  No.  1578.  FejOj  represents  total  iron.  Al/),  includes  TiO,.  In  I  the  igni- 
tif^n  includes  some  COj,  which  is  absent  from  the  others. 


8IO, 

Fej^J,... 

CaO 

Nft/J . . . 

KjfJ 

lenitkm. 
PjOo.... 


F 

G 

H 

I 

$5.09 

86.79 

57.98 

69.04 

6.98 

8.29 

27.51 

14.  M 

;       1.10 

.75 

1.6S 

3.7H 

.27 

.13 

.32 

.73 

.21 

.34 

.42 

1.24 

None. 

None. 

.03 

.OS 

.13 

.25 

.56 

.4H 

6.37 

3.78 

11.80 

la.'io 

.06 

.05 

.06 

.07 

ioa2i 

100  38 

100.36 

100.43 

J  to  K.  SupfxiHed  fire  clays  collected  in  the  area  of  the  Apiahapa  sheet,  by  G.  K. 
Gilbert.  Analywvs,  i)artial,  by  II.  X.  Stokes,  record  No.  1503.  Titanium  present, 
alkalies  undeterniine<l.  Analyses  made  on  ipiited  material,  reckoned  as  100.  The 
|c>HH  on  ignition  is  separately  stated  below  each  analysis. 


HU>, SO..Vi 

AWh 12.72 

Vf^ix 

MgO 

CaO 


Ifpiitiud 


J 

K 

SO..Vi 

7H.  07 

12.72 

20.22 

.45 

.89 

.11 

.26 

.11 

9S.97 

90.44 

4.  75 

7.51 

76.9r> 

20.77 

1.  II 

.32 

.71 

99.87 
7.98 


M 

N 

r)1.9s 

93.11 

37.  :a 

5.56 

.4'. 

1.15 

.09 

.10 

.11» 

.32 

100.22 
12.51 


100.24 
4.45 


O 


8.5.  9S 

13.  r)7 

.41 


21 


100.27 
5.07 


Q 


S'..  25 

.'V4.93 

11.45 

43.6.5 

2.24 

.69 

.21 

.05 

.26 

.64 

99.41 

99.96 

4.81 

16.80 

S.   LoeKslike  alluvium,  Golden,  Jefferson  County. 

T.   Fir*»  clay,  (Jolden,  Jefferson  County. 

Analys<*s  S  and  T  made  by  \\  .  F.  Hillebrand  in  the  Denver  labonitory. 


R 


.58.  .56 

39.17 

.55 

.45 

1.08 


99.81 
19.58 
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8iO, 

AljOj 

FesO, 

MgO 

CaO 

NajO 

KjO 

HsO+organic  matter. 
PsOt 


8 

T 

72.31 

12.66 

4.67 

.94 

1.15 

2.47 

3.75 

1.80 

.23 

5a  35 

34.44 

.75 

Trace. 

.10 

.48 

13.88 

99.98 

loaoo 

IDAHO   AND   UTAH. 


A.  Adobe  soil,  Salf  I^ake  City,  Utah.     Analysis  by  L.  (t.  Eakins,  record  No.  996. 

B.  Lava  soil,  near  Shoshone    Falls,  Idaho.     Described   by  Russell   in   Bull:  199. 
Analysis  by  W.  F.  Hillebrand,  record  No.  1950. 


SlOt. 

AliOa 

FeiOs  (total  Fe). 

llrO 

CaO 

NaiO 

KfO 

HiO 

TIO, 

PtOi 

CO, 

80i 

CL 

lino 

OrjraDic  matter.. 


10a37 


NEW   MEXICO   AND   ARIZONA. 

A.  Adobe  soil,  Santa  Fe,  N.  Mex. 

B.  Adobe  soil,  Fort  Wingate,  N.  Mex. 

Analyses  A  and  B  by  L.  G.  Eakins,  record  No.  981. 

C.  Clay,  Salt  River  Valley,  Aiiz. 

D.  Clay,  about  1  mile  from  ('. 

Analyses  C,  D  by  E.  T.  Allen,  record  Noh.  194r),  1959. 


Sio, 

AliOa 

KeaOj 

MkO 

CaO 

Na,0 

KfO 

HfO- 

HjO  + 

TiOj 

CO, 

PlOs. 

SOi 

CI 

llnO 

BaO 

Organic  matter. 


} 


B 


66. 69 
14.16 
4.38 
1.2« 
2.49 
.67 
1.21 

4.94 


26.67 

.91 

.64 

.51 

36.40 

Trace. 

Trace. 


} 


2.26 


.77 
.29 
.41 
.34 
.09 


25.84 

.75 

.82 

.07 

Trace. 


2. 00        5. 10 


TO.  72 


99.97 


50.51 
14.63 
5.03 
3.00 
6.77 
2.18 
3.06 

113.30 

.66 


Undet. 


.20 
.03 


TO.  37 


{ 


D 


50.55 
14.89 
4.96 
2.91 
4.82 
4.12 
3.19 
4.75 
6.00 
.58 
2.81 


None. 


Trace. 
.05 


TO.  65 


a  Ix>S8  on  ignition. 
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ANALYSES  OF  ROCKS  AND  MINERALS,  1880-1914. 


NEVADA. 


A.  Grayifih  clay  from  upper  Lahontan  lake  beds,  Humboldt  Riv^  bridge.  Mill  City. 

B.  Grayish  clay,  lower  Lahontan  beds,  same  locality.    Analyses  by  T.  M.  Chatard, 
record  Nos.  32,  33. 

C.  Adobe  soil,  Humboldt.    Analysis  by  L.  G.  Eakins,  record  No.  981. 


SiOr. 

AV),. 

FeiOa. 

MkO. 

CaO.. 

Ks<).. 
H,0.. 

CuC. 
CO,.. 

so,.. 

CI.... 


A 


50.30 
16.52 
5.08 
2.64 
5.45 
2.60 
2.17 
9.78 


B 


} 


50.70 
19.01 

3.19 

10.26 

1.91 

2.16 

13.03 


{ 


44.64 

13.19 

5.12 

2.96 

13.91 

•  59 

1.71 

3.89 

.94 

.13 


Ofpjanlc  matter. 


100.54 


100.26 


8.53 
.64 
.14 

3.43 


siy.  c^4 


CALIFORNIA,  WASHINGTON,  AND  ILAWAIIAN    ISLANDS. 

A.  Sandy  clay,  Owens  Lake,  Cal. 

B.  Blue  clay,  Owens  Lake,  Cal.    Analyses  by  T.  M.  Chatard,  record  No.  551. 

C.  Supposed  bentonite,  Randsburg  quadrangle,  California.    Received  from  F.  L. 
Hess.    Analysis  by  G.  Steiger,  record  No.  2761. 

D.  Clay  from  foot  of  Rickey  Hill,  Kittle  Falls,  Stevens  County,  Wash.    Analysis 
by  W.  F.  Hillebrand,  record  No.  1428. 

E.  Typical  wheat  soil,  plateau  south  of  Knipp,  Wasli. 

F.  Residuary  soil  from  basalt,  Hausen  Creek,  Kittitas  County,  Wash.     Analyses 
E  and  F  by  Georj^e  Steiger,  record  No.  2028. 

G.  Lava  soil,   Diamond   Head,   Hawaiian   Islands.     Analysis  by  L.   G.   Eakins, 
record  No.  888. 


Sio,. . 
A !,()«. 

FoO.. 
MjjO.. 
CaO . . 

K,(> 
JIiO- 

Ti(>3.. 


Mr 


Ino 
Sr<). 


CO, 

SO, 

CI 

C,  orpin Ic. 


•>3.  24 
10.84 
2.59 
.  77 
O.S2 
9.  IS 
2.06 
2. 64 
41 
73 
25 


1 


10 


s. 


75 
.OS 

.as 


100.  ol 


JJ 


54.92 

11.25 

2.77 

.94 

4.91 

8.76 

2.10 

2.77 

2,05 

2.40 

.30 


.(XS 


7.24 
Traco. 
Trac»«. 


64.45 

14.75 

1.28 


3.21 
1.73 
1.97 
.83 
7.05 
o5. 12 


.0* 


N  one. 


100.49 


100.43 


D 


} 


62.74 
16.45 
2.62 
1.91 
2.41 
3.68 
3.05 
3.53 

2.69 


Trace. 

Trace. 

.65 


99.73 


E 


} 


{ 


65.43 

13.96 

5.35 

1.54 
2.90 
2.42 
2.08 
2.32 
2.42 
.87 
.20 


None. 


.49 


} 


52.95 
15.69 
11.85 

2.04 
4.40 
2.09 
1.11 
2.19 
4.01 
2.57 
.19 


None, 


.63 


99.98  i    99.72 


32.88 
12.02 
11.52 


n.70 
12.20 

Undet. 

Undet. 

5.30 


} 


.24 

Trace. 


11.41 
"".91 


98.18 


1  Incliulf's  5ome  ('<");. 


ARGENTINA. 

Earths  coUecttnl  by  A.  Hrdlicka,  and  described  by  F.  E.  Wright  and  C.  N.  Fenner 
in  Bull.  52,  U.  8.  Bureau  of  Ethnology.     Analyses  by  J.  G.  Fairchild,  record  No.  2588. 
A.  L0088,  Alvear,  on  the  Parana. 
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B.  Burnt  clay,  "tierracocida,"  Alvear. 

C.  Scoria  and  adjacent  loess,  3  miles  north  of  Miramai*. 

D.  "Tierra  cocida,"  Miramar. 
£.  Scoria,  north  of  Necochea. 

F.  Scoria,  coast  north  of  San  Bias. 
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SiO,.. 

AljOa. 

FejOa, 

FcO.. 

Ml!0. 

CaO.. 

NaoO. 

KsO.. 

HjO- 

H,0+ 

TiO,. 

PiO,. 

8 

IfnO. 


A 

H 

C 

D 

E 

6A.81 

65.67 

61.30 

62.49 

56.27 

1&04 

16.25 

14.15 

16.45 

12.79 

3.11 

4.89 

.91 

4.30 

2,55 

Trace. 

Trace. 

2.86 

.65 

7.24 

1.03 

.87 

2.46 

1.56 

3.14 

1.65 

1.44 

4.63 

3.62 

8. 89 

1.79 

1.66 

5.47 

3.45 

4.07 

2.31 

2.29 

3.62 

2.26 

1.96 

3.34 

1.98 

.24 

2.44 

.36 

4.07 

3.44 

2.03 

2.44 

.44 

.65 

.90 

.54 

.57 

2.62 

.06 

Trace. 

.71 

Trace. 

.23 

Trace. 

Trace. 

.03 

Trace. 

Trace. 

.12 

.12 

.08 

None. 

None. 

99.98 

99.51 

99.03 

100.23 

100.56 

56.09 

16.04 

8.81 

.90 

3.21 

6.09 

3.68 

1.79 

.43 

.49 

1.67 

.29 

None. 

None. 

99.49 


CO*  absent  from  all. 


OCEANIC   CLAYS. 


Composite  analyses  of  sediments  collected  by  various  exploring  exp>edition8.  Ma- 
terial contributed  by  Sir  John  Murray.  The  larger  number  of  samples  was  collected 
by  the  Challenger  expedition. 

A.  The  red  clay.  Composite  of  51  samples,  dredged  from  the  sea  bottom  in  all 
the  great  oceans. 

B.  The  portion  of  A  soluble  in  water.  Analyses  by  G.  Steiger,  record  No.  2300. 
Additional  determinations  by  Hillebrand  revealed  the  presence  in  the  clay  of  traces 
of  molybdenum,  and  E.  C.  Sullivan  also  found  the  following  percentages  of  heavy 
metals:  CuO,  0.02;  PbO,  0.007;  ZnO,  0.004;  AsjOa,  0.0007. 

C.  Terrigenous  clays,  dredged  at  depths  from  140  to  2,120  fathoms.  Composite  of 
52  samples.  Supplementary  determinations  gave  the  subjoined  percentages  of  heavy 
metals:  Pb,  0.0004;  Cu,  0.0072;  Zn,  0.007;  Ni,  Co,  0.063;  As,  a  trace. 

D.  The  portion  of  C  soluble  in  water.  Analyses  by  Steiger,  Nos.  2323,  2715.  Analy- 
ses B,  D,  represent  merely  adherent  sea  salts. 


SiOt 

AljOi 

FejOi 

FeO 

MgO 

CaO 

NajO 

KtO 

HjO- 

H,0+ 

TiO, 

CO, 

P«0» 

SOt 

8 

BaO 

8rO 

V,0. 

Cr,0, 

CuO 

C 


LcssO. 


45.32 

13. 26 

7.20 

.70 

3.05 

6.82 

3.63 

2.43 

3.28 

5.93 

.82 

3.91 

.25 

.48 

Trace? 

2.77 

.032 

.83 

.17 

.046 

.028 

.01 

.02 


100.966 
.62 

100.366 


B 


} 


.21 

.19 

2.01 


.39 
2.73 


46. 
14. 

4. 

1. 

1. 

7. 

2. 

1. 

4. 

5. 

1. 

4. 


2. 


{ 


64 
08 
14 
88 
95 
20 
98 
84 
73 
86 
04 
05 
17 
32 
11 
25 


5.53 


1. 


10 

05 

025 

028 

044 

016 

38 


100.883 
.56 

100.323 


D 


0.14 

.18 

.38 

2. 12 


2.25 


5.07 


ANAIiYSES  OF  METEORITES. 


STONY   METEORITES. 


1.  &OOKWOOD.  TXVH. 

From  the  Crab  Orchard  Mountains,  Cumberland  County,  about  8 J  milea  west  of 
Rockwood.  Analyzed  by  J.  E.  Whitfield,  record  No.  735,  and  described  by  him  in 
Bull.  60,  p.  103. 

A.  Analysis  of  the  material  as  a  whole. 

B.  Nickel-iron  separated.    Forms  not  over  16  per  cent  of  the  mass. 

C.  Nodule  from  meteorite. 

D.  Portion  of  nodule,  94  per  cent,  insoluble  in  hydrochloric  acid.    May  be  enstatite. 
The  stony  part  of  the  meteorite  appears  to  be  mainly  pyroxene  and  anorthite. 

Fe^Oa  was  not  determined,  and  FeO  represents  the  total  iron  oxide. 


A 

B 

C 

D 

SiOt 

41.92 

9.27 

22.94 

9.09 

8.76 

3.75 

1.74 

Trace. 

Trace. 

.65 

1.58 

.18 

"87.69" 
12.09 
Trace. 
Trace. 

49.96 
4.75 

15.97 
1.15 

28.15 

51.85 

AliOa 

4.52 

FeO 

13.26 

CaO 

1.09 

MkO 

29.28 

^^    

Fe 

Nl 

Co 

Cu 

1 

P 

8 

CI 

99.88 

99.68 

99.98 

100.00 

2.  HAMBLBN  COTTITTY,  TEHN. 

Mass  of  nearly  half-and-half  stone  and  iron  found  about  6  miles  WSW.  of  Morristowu. 
Analyzed  by  L.  G.  Eakins,  and  described  in  Bull.  113,  p.  61. 

A.  The  nickel-iron. 

B.  The  part  of  the  stony  portion  soluble  in  hydrochloric  acid;  37.63  per  cent,  recal- 
culated to  100,  with  sulphur  deducted. 

C.  Insoluble  part  of  the  stony  portion;  62.10  per  cent,  recalculated  to  100. 

A  petrographic  description  of  this  meteorite  and  an  analysis  of  the  feldspar  are 
given  by  Merrill  in  Am.  Jour.  Sci.,  4th  ser.,  vol.  2,  p.  149.  He  finds  that  the  meteorite 
contains,  in  addition  to  the  nickel-iron,  enstatite,  diallage,  anorthite,  olivine  or  mon- 
ticellite,  oldhamite  or  secondary  gypsum  derived  from  oldhamite,  lawrenceite,  troilite, 
and  echreibersite. 


A 

B 

C 

Fe 

90.92 

7.71 

.80 

Trace. 

.19 

.04 

SlOt 

45.61 
22.62 

50.67 

Ni 

AljOa 

14.89 

C^ 

Cr«Oa 

1.32 

Cu 

FeO 

11.73 
1.06 

10.55 

p 

NiO 

S 

MnO. 

.76 

CaO 

14.09 
3.64 

3.61 

MeO 

17.98 

KiO 

.08 

NajO 

.19 

P-Oi 

1.25 

S 

99.66 

100.00 

100.00 
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3.  ALLIOAV,  MIOH. 

Fell  July  10, 1899,  on  Thomas  Hill,  Allegan.  Analyses  by  H.  N.  Stokes,  record  No. 
1856.  Described  by  Merrill  and  Stokes  in  Proc.  Washington  Acad.  Sd.,  vol.  2,  p.  41. 
8p.  gr.,  3.905  at  27<>,  MerriU. 

A.  Composition  of  the  meteorite  as  a  whole. 

B.  The  metallic  portion,  analyzed  separately. 
€.  Partial  analysis  of  separated  chromite. 

D.  Composition  of  the  stony  portion. 

£.  Stony  material  soluble  in  hydrochloric  acid. 

F.  Stony  material  insoluble  in  hydrochloric  add. 

The  stony  matter  of  the  meteorite  consisted  mainly  of  olivine  and  enstatite,  and 
amounted  to  76.94  per  cent.  The  metallic  portion  formed  23.06  per  cent.  Troilite 
was  present  and  appears  in  the  analysis  of  the  stony  portion. 


SiOs.. 
TiOf. 
AljOt. 
Ci^. 
FeO.. 
FeS.. 
IfnO. 
NiO.. 
CaO.. 

KflO.. 

NaoO. 

LisO. 

H,0- 

HiO+ 

PfO». 

Fe.... 

Cu... 

NI.... 

Co.... 


34.95 

.08 

2.55 

.53 

8.47 

5.05 

.18 

Trace. 

1.73 

21.99 

.23 

.66 

Trace. 

.06 

.19 

.27 

21.09 

.01 

1.81 

.15 


100.00 


B 


91.42 
.046 
7.87 
.66 


99.906 


1.20 

9.67 

50.31 

28.78 


2.76 


45.42 

.10 

3.31 

.60 

11.02 

6.57 

.23 

Trace. 

2.24 

28.60 

.30 

.86 

Trace. 

.07 

.24 

.35 


100.00 


£ 


17.26 

Trace. 

.67 

.04 

6.91 

6.79 

.09 


.49 

17.17 

.18 

.08 


.35 


50.03 


28.17 

.11 

2.41 

.62 

4.16 

None. 

.08 


1.64 

11.57 

.14 

.84 


Trace. 


99.74 


4.  wnmsBAoo  county,  iowa. 

Fell  May  2,  1890.    Sp.  gr.,  3.804,  28.5°.    Analyzed  by  L.  G.  Eakins,  record  No. 
1190,  and  described  in  Bull.  78,  p.  95. 

Compontion  of  the  mass, 

Nickel>irDn 19.40 

Troilite 6. 19 

Soluble  silicates 36. 04 

Insoluble  silicates 38. 37 

100.00 
Separate  analyses: 

A.  The  nickel-iron. 

B.  Silicate  soluble  in  hydrochloric  acid,  calculated  to  100  per  cent. 

C.  Insoluble  silicate,  recalculated  to  100  per  cent.    The  OrjOj  probably  represents 
chromite. 


A 

B 

C 

Fe 

02.65 

6.11 

.65 

Trace. 

Trace. 

SiOf 

39.74 

55.51 

Ni       

AliOj 

5.43 

Co 

CtiOz 

.25 

p         

FeO 

18.42 

.38 

Trace. 

.69 

40.77 

Trace. 

Trace. 

Trace. 

9.45 

8       

NiO 

MnO 

CaO 

3.00 

MkO 

24.09 

KiO.". 

.15 

NafO 

2.12 

PjOi 

99.41 

100.00 

100.00 
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5.  TAHEY  OOJUTTY,  MO. 

AnalyBia  by  J.  E.  Whitfield,  record  No.  736.    See  Bull.  60,  p.  106.    Sp.  gr.,  4.484. 

A.  The  separated  nickel-iron. 

B.  The  stony  portion  as  a  whole. 

C.  Silicates  soluble  in  hydrochloric  acid,  recalculated  to  100  per  cent. 

D.  Insoluble  silicates,  recalculated  to  100  per  cent. 


A 

B 

C 

D 

Fe      

89.41 

10.41 

.29 

.16 

SIC, '. 

45.88 
7.89 

19.73 
6.02 

17.96 

1.67 

.54 

26.95 
17.60 
35.98 
15.98 
3.40 

52.39 

Ni 

AljOt 

7.11 

Ck) 

FeO 

14.68 

p 

CaO 

4.49 

MeO 

21.33 

m.:: 

FeS 

100.27 

99.60 

100.00 

100.00 

6.  WASHXKOTOir  COXnTTY,  KAVS. 

Fell  July  25,  1890.    Analyzed  by  L.  G.  Eakins,  record  No.  1227,  and  described  in 
Bull.  90,  p.  45.     Sp.  gr.,  3.49,  21.6**. 

Composition  of  the  mass, 

NIckel-Iron 7.7 

Trolllto 5.0 

Soluble  silicates ^ 46. 0 

Insoluble  silicates 41.5 

100.2 
Separate  analyses. 

A.  The  nickel-iron. 

B.  Silica t<»8  soluble  in  hydrochloric  acid,  calculated  to  100  per  cent. 

C.  Insoluble  silicates,  calculated  to  100  per  cent. 


Fe. 
Ni. 
Co. 


86.76 

12.18 

.83 


99.77 


SiOs.. 

AljOa. 

Cr,Oa. 

FeO.. 

NiO.. 

CoO.. 

MnO. 

CaO.. 

MgO. 

K,0.. 

NajO. 


B 


38.50 


23.54 

.69 

Trace. 

.34 

.12 

36.81 


100.00 


53.80 
4.32 
1.41 

11.98 


Trace. 

4.  OS 

22.37 

.27 

L77 


100.00 


7.  KIOWA  COTTNTY,  KAITS. 

A  pallasite  found  in  Brenham  Township.     Analyzed  by  L.  G.  Eakins,  record  No. 
1188,  and  described  in  Bull.  78,  p.  94. 

A.  The  nickel-iron.     Sp.  gr.,  7.93,  23.4°. 

B.  The  pure  olivine.     Sp.  gr.,  3.376,  23.2°. 

C.  Dark  outer  zone  of  olivine,  containing  troilite. 
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Fe. 

Nt 

Co 

Ca. 

P.. 

8.. 

8i. 

C. 


88.49 

ia35 

.57 

.03 

.14 

.06 

Trace? 

Trace. 


99.66 


810s.. 

AltO,. 

FesOi. 

FeO.. 

NIO.. 

CoO... 

MnO. 

MgO. 

8 


Lias  0-8. 


B 


4a  70 
Trace? 

.18 
10.79 

.02 


.14 
48.02 


99.85 


34.14 


23.20 

Trace. 

.03 

.09 

4a  19 

.542 


KB.  07 
2.71 


10a36 


X.  TRAVIS  COirirTY,  TEX. 

Analyzed  by  L.  G.  Eakins,  record  No.  1097,  and  described  in  Bull.  78,  p.  91.    Sp. 

gr.,  3.543,  20°.    According  to  Croas,  the  stony  portion  contains  olivine  and  enstatite, 

with  a  small  amount  of  a  colorless  mineral,  which  is  probably  feldspar.    Chromite  is 

also  present. 

Approximate  composition  of  the  mass. 

Nickel-iron 2.23 

TroiUte 5.03 

Soluble  silicates 39. 84 

Insohible  silicates 62.42 

99.52 

A.  Total  analysis. 

B.  Nickel-iron. 

C.  Silicates  soluble  in  hydrochloric  acid,  calculated  to  100  per  cent. 

D.  Insoluble  silicates,  calculated  to  100  per  cent. 


A 

B 

C 

D 

SiOi. 

44.75 

2.72 

.52 

Trace. 

16.04 

1.83 

.52 

.22 

.01 

Trace. 

2.23 

27.93 

.13 

1.13 

.41 

1.83 

.84 

38.13 
2.58 

56.14 

AkOt 

3.73 

Cr^. 

1.00 

CuO 

FeO 

"88."  74' 

16.68* 
.58 

19.76 

9. 15 

Fe    

NiO 

1.19 

Ni        

Co        

MnO  

CaO 

1.02 

37.32 

Undet. 

Undet. 

3.59 

llgO 

24.44 

KfO 

.19 

Na«0 

1.76 

p-Oi      

8     

HiO 

100.00 

Less  O—  8 

101.11 
.92 

100.00 

100.00 

100.19 

9.  BLXTFF.  FAYETTE  COXnTTY,  TEX. 

Analyzed  by  J.  E.  Whitfield,  record  No.  824,  and  described  in  Bull.  60,  p.  107. 
Sp.  gr.,  3.510.  Examined  microscopically  by  G.  P.  Merrill,  who  reports,  in  addition 
to  nickel-iron  and  pyrrhotite,  olivine,  enstatite,  and  what  appears  to  be  augite  or  an 
allied  pyroxene.    See  Am.  Jour.  Sci.,  3d  ser.,  vol.  36,  August,  1888. 

A.  Total  analysis. 

B.  Nickel-iron  (5.67  per  cent  of  total). 

G.  Part  soluble  in  hydrochloric  acid,  calculated  to  100  per  cent  (60.62  per  cent  oi 
total). 
D.  Insoluble  part,  calculated  to  100  per  cent  (33.3  per  cent  of  total). 
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A 

B 

c 

D. 

8iO« 

37.70 

2.17 

23.82 

4.41 

1.59 

.88 

.16 

.37 

.45 

2.20 

25.94 

.25 

L30 

"si"  42* 
**ii*44* 

33.59 

1.34 

31.12 

49.64 

AkOi 

4.12 

FeO 

15i56 

Fe 

NiO 

2.66 

Trace. 

Ni 

CoO 

.27 

Trace. 

Co 

UnO 

.43 

1.00 

28.08 

.42 

2.18 

.54 

CaO 

4.93 

MgO 

25.21 

p,o» 

8 

Less  0—8 

10L24 
.65 

loaoo 

10L09 
1.09 

loaoo 

loaso 

loaoo 

This  meteorite  also  contained  a  dark  vein  of  specific  gravity  3.585,  which  carried 
2.30  per  cent  of  metallic  iron.  Analyses,  made  on  less  than  0.4  gram  of  material, 
gave  as  follows,  recalculated  to  100  per  cent: 

E.  Soluble  in  hydrochloric  acid,  metal  deducted. 

F.  Insoluble. 


SiO, 

AlsOa 

FeO 
NiO+CoO 

CaO 

MgO 

8 

Less  0=8. 


100.00 


27.63 

56.52 

2.41 

1.51 

34.31 

12.35 

3.27 

4.09 

Trace. 

Tracei 

32.12 

25.53 

.52 

100.26 

100.00 

.26 

E  represents  51  per  cent  and  F  44  per  cent  of  the  vein. 

10.  SAN  BE&NAKDmO  COirKTY,  CAL. 

Found  in  the  San  Emigdio  Mountains.     Analyzed  by  J.  E.  AMiitfield,  record 
Nos.  804  and  936,  and  described  in  Bull.  (\0,  p.  114.     In  fragments,  badly  altered. 

ApprojimnU  rompositioii  of  the  mass. 

Nickel-iron 6.21 

Soluble  silicates,  etc 51. 26 

Insoluble  silicates 42. 23 

99.70 

The  soluble  part  was  probably  olivine  and  pyrrhotite,  with  secondary  iron  oxide. 
The  insoluble  part  was  enstatite,  essentially. 

A.  The  nickel-iron. 

B.  The  enstatite. 


Fe 
Ni 
Co 


A 

8^.25 

11.27 

.48 

100.00 

SiOi. 
FeO. 
CaO. 
MgO 


B 


54.42 

14.03 

2.46 

29.11 

100.08 
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11.  BSAVXB  CBXSK.  BRITX8R  OOLVIIBXA. 

Fell  May  26,  1893,  near  Beaver  Creek,  West  Kootenai  district.    Described  by 
Howell,  Hillebrand,  and  Merrill  in  Am.  Jour.  Sci.,  3d  ser.,  vol.  47,  p.  430. 

Compontion  of  the  mass. 

JOtikA-koD. 17.18 

ICagnetite 1ft 

Troflfte 6.05 

SotaibtoilUoatas  and  phosphate 37.23 

InaohibtosiUeatcsaiidchroinite 40.43 

100.00 

According  to  MerriU,  the  silicates  visible  are  olivine,  enstatite,  probably  a  little 
plagioclase,  and  some  glassy  base. 
Analyses  by  W.  F.  Hillebrand,  record  No.  1444. 

A.  Nickel-iron. 

B.  Nonmagnetic,  stony  portion. 

C.  Portion  of  B  soluble  in  hydrochloric  acid,  calculated  to  100  per  cent. 

D.  Insoluble  portion,  calculated  to  100  per  cent.    From  C  and  D  troilite  and 
chromite  are  excluded.    The  chromite  forms  about  0.75  per  cent  of  the  stony  matter. 


Fe 
Ni 
Co 
Cu 


90.68 

8.80 

.49 

.03 


100.00 


8IO,. 

TlOt 

AljOa.... 

CliO, 

FeO 

Fe 

NIO 

MnO 

CaO 

MgO 

KjO 

NatO 

HjO 

P«0» 

8 

CI 

Troflite.. 
Chromite 


B 


45.87 

.09 

2.30 

.51 

12.68 

3.87 

.07 

.26 

1.96 

28.24 

.15 

.98 

.34 

.30 

2.21 

Trace. 


99.83 

6.08 

.75 


38.26 

"'.'56 

"i9."52 


.09 
.27 
1.03 
38.74 
.02 
.13 
.70 
.68 


Trace. 


100.00 


D 


67.75 
•  .18 
4.89 


8.03 


Trace. 

.35 

3.44 

23.19 

.25 

1.87 

.06 


100.00 


U.  IXAHO  DEL  DfCA.  CHILE. 

Analyzed  by  L.  G.  Eakins,  record  No.  1201,  and  described  in  Bull.  78,  p.  97. 

Approximate  composition  of  the  mass. 

N  ickel-iron 25. 8 

Troilite 10.6 

8oluble  silicates 30. 9 

Insoluble  silicates 32.6 

99. 9 

Separate  analyses. 

A.  The  nickel-iron. 

B.  Silicates  soluble  in  hydrochloric  acid,  calculated  to  100  per  cent. 

C.  Insoluble  silicates,  calculated  to  100  per  cent. 
Is  the  Tfii  in  B  derived  from  srhreibersite? 
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Fe 
Ni. 
Co 


89.77 

9.17 

.61 


99.55 


SiOt... 
AW),. 
CftOj.. 
FeO... 
NiO... 
MnC. 
CaO... 


Igp. 


B 


28.08 
12.74 


42.52 
2.90 
.20 
9.33 
1.98 
2.25 


100.00 


53.11 

2.32 

.90 

18.82 


1.75 
23.10 


100.00 


METEORIC    IRON. 

A.  The  Mount  Joy  meteorite,  found  near  Two  Tavema  poet  office,  near  Gettysbuig, 
Pa.    Analysis  by  L.  G.  Eakins,  record  No.  1318. 

B.  From  Pulaski  County,  Va.    Sp.  gr.,  7.95,  23**.    Analysis  by  Eakins,  No.  1228. 
Described  by  Eakins  in  Bull.  90,  p.  45. 

C.  From  Ellenboro,  Rutherford  County,  N.  C.    Described  and  analyzed  by  Eakinsy 
Bull.  78,  p.  93.    Record  No.  1160. 

D.  From  Linnville  Mountain,  N.  C.    Analyzed  by  J.  E.  Whitfield,  record  No.  822, 
and  described  in  Bull.  60,  p.  107.     Sp.  gr.,  7.778. 

E.  From  Cherokee  County,  Ga.    Analysis  by  11.  N.  Stokee,  record  No.  1527. 


A 

B 

C 

D 

£ 

Fe 

93.80 
4.81 
.51 
.005 
.19 
.01 

93.59 

5.56 

.53 

Trace. 

.27 

.01 

Trace. 

88.05 
10.37 
.68 
.04 
.21 
.08 
.02 

84.56 

14.96 

.33 

fracjeV 
.12 
None. 
Trace. 

91.96 

Ni 

6.70 

Co.              

.50 

Cu 

.08 

P 

.11 

S 

.01 

Si 

Trace. 

C 

Trace? 

99.325 

99.96 

99.45 

99.96 

99.31 

F.  From  near  Holland's  store,  Chattooga  County,  Ga.  Analysis  by  J.  E.  Whitfield, 
record  No.  765.     Soe  Bull.  60,  p.  106.     Sp.  gr.,  7.801. 

G.  From  Ilamilton  County,  Tex.  Sp.  gr.,  7.95,  27**.  Analysis  by  L.  G.  Eakins, 
record  No.  1189.     See  Bull.  78,  p.  95. 

H.  From  Mart,  McLennan  County,  Tex.  Analysis  by  H.  N.  Stokee,  record  No. 
1857.     Described  by  Merrill  and  Stokes  in  Proc.  Washington  Acad.  Sci.,  vol.  2,  p.  51. 

I.  From  near  Scottaville,  Allen  County,  Ky.  Analysis  by  \Miitfield,  record  No. 
509.     See  Bull.  55,  p.  64. 

J.  Fell  6  miles  east  of  Cabin  Creek,  Johnson  County,  Ark. ,  Mart^h  27, 1886.  Analysis 
by  WTiitfield,  record  No.  505.     See  Bull.  55,  p.  63. 

K.  From  near  Grand  Rapids,  Mich.  Sp.  gr.,  7.87.  Analysis  by  R.  B.  Riggs,  record 
No.  296.     See  Bull.  42,  p.  94. 
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F 

O 

H 

I 

J 

K 

Fe 

94.60 

4.97 

.21 

86.54 

12.77 

.63 

.02 

88.68 
9.20 
.33 
.037 

94.32 

5.01 

Trace. 

91.87 

6.60 

Trace. 

88.71 

Nl 

Co 

laao 

Cu 

.07 

Mg. 

.03 

E.: 

Trace. 
.41 
.05 

P 

.21 
Trace. 

.16 
.03 

.158 
.017 

.16 
.34 

None. 
.12 

.26 

8 

.08 

S« 

C 

Trace. 

.11 

Trace*.' 
Trace. 

.15 

.13 

ClirMn*te 

FeiOi 

TT|fpltlh)A. 

.34 

99.90 

10a36 

99.422 

• 

99.95 

99.42 

99.91 

L.  The  El  Capitan  iron,  from  near  Bonito,  N.  Mex.  Analysis  by  H.  K.  Stokee, 
record  No.  1527. 

M.  From  La  Bella  Koca,  Sierra  de  San  Francisco,  Mexico,  State  of  Durango.  Analy- 
sis by  J.  E.  Whitfield,  record  No.  1037.    Bull.  64,  p.  28. 

N.  Troilite  nodule  from  L,  outer  part,  somewhat  altered. 

O.  Troilite  nodule  N,  inner  part.  Analyses  N  and  O  also  by  Whitfield,  record  No. 
1037. 

P.  From  Puquios,  Chile.  Sp.  gr.,  7.93,  25.2®.  Analysis  by  L.  G.  Eakins,  record 
No.  1181.    See  Bull.  78,  p.  95. 

Q.  The  Abort  iron,  of  unknown  origin.  Analysis  by  R.  B.  Kiggs,  record  No.  356. 
Sp.  gr.,  7.89.     See  Ball.  42,  p.  94. 


L 

M 

N 

0 

P 

Q 

Fe 

9a  51 

8.40 

.60 

.05 

.24 

Trace. 

91.48 

7.92 

.22 

9.37 

88.67 
9.83 
.71 
.01 
.17 
.09 
Trace? 
.04 

92.07 

Ni 

7.01 

Co 

.66 

Cu 

P 

.21 
.21 

.06 

S 

.01 

Si 

C 

.06 

.05 

NiS 

2.07 
37.51 
37.80 
19.85 

2.13 
85.27 

FeS 

FetOs 

Moisture 

99.80 

loaio 

97.23 

96.77 

90.55 

99.88 

The  two  following  meteoric  irons  were  analyzed  by  L.  G.  Eakins  in  the  Denver 
laboratory. 

A.  Found  near  Albuquerque,  N.  Mex.    Described  by  Eakins  in  Proc.  Colorado 
Sci.  Soc.,  vol.  2,  p.  14. 

B.  From  Wyoming.    Partial  analysis. 


A 

B 

Fe 

88.76 

9.86 

.51 

.034 

.03 

Trace. 
.182 
.012 
.044 

Undet. 

89.26 

Nl 

5.94 

Co 

.78 

Cu 

Zn 

Mn 

P 

.24 

S 

Si 

C 

99.432 

96.22 

ANAIiTSES  OF  MINERALS. 

In  the  following  pages  the  analyses  of  over  250  distinct  mineials  are  given,  a  con- 
sideiable  number  of  which  were  originally  described  by  chemists  connected  with  the 
Survey.  These  species  are  antlerite,  arizonite,  beaverite,  coionadite,  cupiobismutite, 
custerite,  elpasoHte,  emmonsite,  ferritungstite,  £remontite,  goldfieldite,  guitennanite, 
hinsdaHte,  hodgkinsonite,  hulsite,  hydronepheHte,  inyoit«,  josephinite,  knoxvillite, 
koechlinite,  lucasite,  meyerho£ferite,  morencite,  paigeite,  palaite,  plumbojarosite, 
powellite,  ptilolite,  purpurite,  redingtonite,  salmonsite,  sicklerite,  warrenite,  and 
zimyite.  Other  minerals  which  were  imperfectly  described  have  been  more  sharply 
characterized  and  their  true  composition  made  known.  Natrojarosite,  for  example, 
is  here  definitely  recognized  as  a  species,  and  the  ochres  of  bismuth,  molybdenum, 
and  tungsten  are  properly  classified. 

In  general  the  order  of  Dana's  classification  has  been  followed,  but  with  some 
small  variations.  Thus  the  t^llurides  are  put  in  a  group  by  themselves,  the  boro&ili- 
cates  are  brought  together,  and  the  phosphates,  \'anadatcH,  and  arsenates  are  given 
as  three  separate  classes.  On  purely  chemical  grounds  these  changes  are  warranted; 
on  morphological  grounds  the  usual  mineralogical  classification  may  be  better. 

I.    NATIVE   ELEMENTS. 
GOLD. 


From  Persia;  exact  locality  unknown.    Analyzed  by  Charles  Catlett. 

Au M.24 

Ae 8.85 

Fe 11 

Cu None 


100.00 


JOSEPHIUZTE  .a 


A  nickel-iron  alloy  found  in  placer  gravels  in  Jackson  and  Josephine  counties,  Oreg. 
Described  as  a  new  species  by  W.  H.  Melville,  Am.  Jour.  Sci.,  3d  ser.,  vol.  43, 1892,  p. 
509.    Waterwoni  pebbles.     Sp.  gr.,  6.204. 


NJ 60. 45 

Co 55 

Fe  23  22 

PjTThotite 55 

Chromite \ 

Magnetit4^ I 

Cu 50 

As 23 


12 


CI 0.04 

Silirates  (anhydrous) 12. 28 

HjO- 81 

H2O+ 1.12 

Volatile  matter 70 

COj Trace 


100.55 


The  silicate  admixture,  including  the  water,  amounts  to  13.38  per  cent,  of  which 
12.88  per  cent,  soluble  in  hydrochloric  acid,  is  seri>entine.  The  insoluble  portion 
may  be  bronzite.     Analj'ses  of  the  silicates  are  as  follows: 


Sio, 

AljO, 

Fe^j 

NlO.CoO 

CaO 

MgO 

NajO 

H,0-H-... 


Insolu- 

Total. 

ble  por- 

tion. 

5.14 

0.23 

.33 

.03 

2.08 

.04 

.32 

Trace. 

1.62 

.06 

2.69 

.14 

.08 

1.12 

13.38 

.50 

Soluble 
portion. 


4.91 
.30 

2.04 
.32 

1.58 

2.55 
.06 

1.12 


12.88 
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a  Possibly  identical  with  awaruite. 
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n.   SULPHIDES,  ABSENIDSS,  AND  ANTIMONIDES. 


From  the  Roeaiio  mining  district,  Sinaloa,  Mexico.    Analyau  by  W.  H.  Melville, 
by  him  in  Bull.  90. 


72.90 

6.03 

l.«7 

F» 36 

8 18.11 

Quarts 63 


Bi. 
Pb. 
Co. 


99.60 


Crystallized  mateiial  from  New  Abnaden,  Cal.    Analyds  by  W.  H.  Melville.    Not 
free  from  admixtures. 

Hg 78.01 

8 13.68 

F« 61 

Co Trace. 

Zn 90 

Mn 15 

CaCOs 71 

QuarU 4.57 

Organic  matter 63 


99.26 


Another  specimen  of  metacinnabarite  from  Knoxville,  Cal.,  gave  Melville  the  fol- 
lowing figures: 

HgS 98.48 

FeS 69 

810« 71 


99.88 


The  latter  mineral  was  described  by  Melville  and  Lindgren  in  Bull.  61. 

COVBIUTE. 

From  the  East  Greyrock  mine,  Butte,  Mont.    Collected  by  G.  W.  Tower.    Analysis 
by  W.  F.  Hillebrand.    Color,  indigo  blue.     Massive.     Sp.  gr.,  4.76  at  26*^. 

Cu 66.06 

8 33. 87 

Fe 14 

Insoluble 11 


100.18 


POLYDYMITE. 


A  massive  ore  from  the  mine  of  the  Canadian  Copper  Co.,  Sudbur>',  district  of 
Algoma,  Ontario.  Specific  gravity,  4.541.  Analysis  by  Charles  Catlett.  Described 
by  Clarke  and  Catlett  in  Am.  Jour.  Sci.,  3d  ser.,  vol.  37,  1889,  p.  372.  Composition 
nearly  NijFeSj. 

A.  Actual  analysis. 

B.  Analysis  corrected  by  deduction  of  quartz  and  chalcop>Tite. 


Ni.. 
Fe.. 

8.... 
Cii.. 
810,. 


99.97 


B 


41.96 

43.18 

15.57 

15.47 

40.80 

41.35 

.62 

1.02 

100.00 
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Another  nickel-iion  sulphide,  from  the  Woithington  mine,  Sault  branch  of  the 
Canadian  Pacific  Railway,  25  miles  west  of  Sudbury,  has  been  analyzed  by  W.  F. 
Hillebrand.  Grayish,  with  a  cast  of  yellow.  Not  p3rrrhotite.  Possibly  a  mixture 
of  polydymite  and  pyrite. 

Fe 38.36 

Ni 4.57 

Mn 10 

8 ..45.11 

80j 95 

COf. a  1.49 

CaO 1.91 

MgO 41 

HiO 55 

Inaohible 4. 80 

98.25 

Still  another  nickel-iron  sulphide  is  described  by  Hillebrand  in  Jour.  Am.  Chem. 
Soc.,  vol.  29,  p.  1027.  It  is  found  in  association  with  the  patronite  of  Minasragra, 
Peru,  and  appears  to  be  a  new  species  with  the  formula  (NiFe)S2.  For  this  the  pro- 
visional name  bravoite  is  suggested.  Analysis  by  Hillebrand.  The  deficiency  is 
possibly  due  to  the  partial  oxidation  of  the  vanadium  present.  The  latter  represents 
unseparated  patronite. 

S 45.06 

Fe 25.38 

Ni 15.70 

Co Trace. 

V 4.31 

Mo 09 

C 47 

HfO H.  38 

TlOj 93 

8iO« 1.93 

AJjOi C2.45 

97.70 
PYRITE. 

From  the  Henrietta  Maid  mine,  I>eadville,  Colo.  Analysis  by  R.  C.  Wells.  Sp. 
gr.,  4.725. 

Fe 46.26 

8 53.25 

TiUs 11 

SiOj 068 

('u 078 

Ag 017 

Zn 005 

As 007 

CaO 004 

MgO 065 

FeSOt 33 

H,0 18 

COj 08 

100.454 
STROMETERITE. 

From  the  Silver  King  mine,  Calico,  San  Bernardino  County,  Cal.  Sp.  gr.,  6.28. 
Analysis  by  W.  H.  Melville.     Described  by  Melville  and  Lindgren  in  Bull.  61. 

Ag 53. 96 

Cu 28.58 

Fe 26 

S 15. 51 

Residue 1. 55 

99.88 
a  Calculated  lo  saturate  CaO.      b  Partly  from  H  of  carbonaceous  matter.      e  Includes  a  little  PfOft. 
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8UPX«KIDB  OF  8XLVS&,  OOPPXK,  AVD  ZDTO. 

MflflBive,  reBembling  bomite.    Apparently  homogeneous,  but  may  be  a  mixture. 
Sp.  gr.,  5.407  at  20''.    Analyzed  by  W.  F.  Hillebrand  and  deecribed  in  Bull.  55. 
SVom  tlie  Cragnon  mine,  Butte,  Mont. 

Ca 40.24 

Am 21.80 

Pb 1.4« 

Zn 12.83 

Fe 1.96 

8 20.88 

W.19 


From  Franklin  Furnace,  N.  J.  Approximate  analysis  on  only  0.25  gram  of  material 
l)y  E.  0.  Sullivan.  Notable  as  containing  cobalt.  The  arsenic  is  probably  a  trifle 
too  high. 

Fe •- 32.48 

Co 1.16 

As 48.72 

8 18.80 

101.16 
OLAUOODOT. 

From  the  Standard  Consolidated  gold  mine,  Sumpter,  Oreg.    Analyzed  by  W.  T. 
Schaller,  and  described  in  Bull.  262,  p.  132. 

A.  Analysis  as  made. 

B.  Analysis  recalculated  to  100  per  cent,  after  deducting  gangue. 


As 

8 

Fe 

Co 

Insoluble 


B 


«.79 
20.20 
13.68 
22.24 


100.00 


PATKONITE. 

The  vanadium  sulphide  from  Minasragra,  Peru.     Analyzed  by  W.  F.  Hillebrand, 
and  described  in  Jour.  Am.  Chem.  Soc,  vol.  29,  p.  1019. 

s 58.79 

V 19.53 

Mo 18 

Fe 2.92 

Ni 1.K7 

C 3. 47 

SiOj 6. 88 

TiO, l.W 

AWVPtOi) 2.00 

Fe,0, 20 

MnO Trace. 

Cr Trace? 

A  Ikalies lOT 

H,0 1.90 

O  from  vanadium  sulphate 38 

99.75 

or  the  sulphur,  4.5  per  Mnt  is  free,  the  remainder  is  combined.    The  oxJdlMd  constituents  repreeient 
impurities  and  gangue. 
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XVAJtOXTB. 

From  the  Rams  mine,  Butte,  Mont.  Collected  b>  G.  W.  Tower.  Analysis  by  VT. 
F.  Hillebrand. 

Cu 48.87 

Fe 33 

Zn 10 

Aa 17.91 

8b 1.76 

.  8 31.44 

Insohible 11 

100.32 
CUPKOBISMimTB. 

New  species,  discovered  by  W.  F.  Hillebrand  and  described  by  him  in  Bull.  20. 
Named  by  Dana.  Sp.  gr.,  6.680  at  15°,  corrected  for  impurities.  From  the  Missouri 
mine,  Halls  Valley,  Park  Count>-,  Colo.  Analyses,  by  Hillebrand,  of  three  different 
samples. 


Bi. 

Cu. 
Pb. 
Fe. 
Zn. 

8.. 


60.74 
15.96 


2.13 

.10 

a  19. 94 


B 


63.36 

4.09 

12.65 


.59 

.07 

al8.R3 


VV'  4  O  W.  do 


62.45 

9.89 

6.68 

2.74 

.10 

.07 

17.90 


99.83 


a  Calculated. 
ZINKENTTE. 


From  the  Brobdignag  mine,  Red  Mountain,  San  Juan  County,  Colo.     Sp.  gr.,  5.21 
at  18°.     Analyzed  by  W.  F.  Hillebrand  and  described  by  him  in  Bull.  20. 


sb 

As 

Pb 

Cu 

ar 

Fe 

CaO.... 
Alkalies 

S 

Gangue. 


A 

B 

35.00 

5.64 

5.59 

32.77 

32.79 

1.20 

.23 

.02 

.31 

.45 

22.50 

22.50 

.59 

98.71 

OALENOBISMVTITE. 

From  the  Germanic  mine,  in  northeast  Washington.     AnaK'si.s  by  R.  C.  Wells,  on 
rather  scanty  material. 

Bi 56.92 

Pb 25. 24 

S 17.03 

Gaugue 1 .  66 

100.85 
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New  species,  deecribed  by  L.  G.  Eakins  in  Am.  Jour.  Sci.,  3d  ner.,  vol.  36,  1888, 
p.  450.  From  the  Domingo  mine,  Gunnison  County,  Colo.  Occura  in  matted,  fibrous 
masses,  known  locall>  as  ''mineral  wool."    Analysis  by  Eakins. 

Pb 39.33 

8b 36.34 

S 21.19 

Ag True©. 

Fe 1.77 

Ifn Trace. 

Insoluble 52 

99.15 
008ALZTE. 

A.  From  the  Comstock  nmie,  near  Parrott  City,  La  Plata  County,  Colo.  Analysis 
by  W.  F.  Hillebrand.    Described  by  Hillebrand  in  Bull.  20. 

B.  From  the  Tungsten  King  mine,  near  Deer  Park,  Stevens  County,  Wash. 
Analysis  by  R.  C.  Wells. 


A 

B 

BL 

42.93 

8.43 

7.50 

22.49 

.70 

Trace. 

17.11 

45.25 

A« 

.80 

cS::::::::::: 

1.16 

Pb 

33.66 

Fe 

Zn 

8 

16.5ft 

Hanpi* . . - 

2.19 

Moisture 

.17 

99.16 

99.81 

FRZXEBLSBENITE. 

From  Augusta  Mountain,  Gunnison  County,  Colo.  Known  locally  as  "mineral 
wool."  Remarkable  for  its  freedom  from  silver.  Analyzed  by  L.  G.  Eakins  and 
described  by  him  in  Am.  Jour.  Sci.,  3d  ser.,  vol.  36,  1888,  p.  452. 

Pb 55.52 

8b 25. 99 

8  (calculated) 18. 98 

Ag Trace. 

Fe Trace. 

Zn Trace. 

100.49 
BOITBirOiriTE. 

From  Boggs  mine,  Yavapai  County,  Ariz.     Analysis  by  W.  T.  Schaller. 

Insoluble 1. 67 

8 20.04 

As 2. 81 

8b 18.99 

Pb 40.21 

Cu 15.12 

Fe 35 

Zn 35 

Mn Trace. 

1  Acocrding  to  L.  J.  Spencer,  warrenlte  is  identical  with  jamesonite.    W.  T.  Schaller  (Bull.  490,  p.  25) 
regards  it  as  a  mixture  of  i inkenite  and  Jamesonite.    It  appears  to  be  not  a  definite  species. 
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T.nJJAWITB  1 

A  doubtful  mineral  from  Leadville,  Colo.    Is  near  lillianite,  but  also  near  aikenite 
and  cosalite.    Analysis  by  R.  C.  Wells. 

Bl 37.11 

Pb 36.90 

Ag 8.58 

Cu 08 

Fe 18 

Zn Trace. 

CaO 03 

8 15.18 

Insoluble 1. 33 

TETRAHBDRITE. 

A.  From  the  Anchor  mine,  Park  City  district,  Utah.    Analysis  by  G.  Steiger. 

B.  From  the  Ramshom  mine,  Bay  Horse  district,  Custer  County,  Mont.    Analysis 
by  R.  C.  Wells. 


8b. 
As. 
Cu. 
Ag. 
Fe. 
Zn. 
Mn 
Bi. 


B 


21.30 

5.54 

37.87 

1.49 

.95 

7.58 

.02 


Ni 

8 

Oangue. 


25.66 


100.41 


25.22 

1.46 

33.39 

4.86 

4.64 

3.53 

.01 

.34 

Trace. 

25.74 

.OS 

99.27 


OXnTERMAiriTE. 


New  species,  discovered  by  W.  F.  Hillebrand  and  described  by  him  in  Bulletin  20. 
From  the  Zuni  mine,  Anvil  Mountain,  near  Silverton,  San  Juan  County,  Colo.  Forms 
the  matrix  of  zunyite.  Corrected  specific  p;ravity,  5.94  at  17.5°.  Analyses  by  Ilille- 
brand. 


;    I 

[ 

I 

Admixed  runvlte I      1. 77 

As ' 13. 40 

Pb I    63.60 

Cu •       .17 

Ag .02 

Fe 43 

S 19.67 

O 

99.06 


II 


3.82 

13.00 

61.63 

.17 

.02 

.88 

19.56 

.55 


99.63 


LttLLINOITE. 

From  Teocalli  Mountain,  Brush  Creek,  Gunnison  County,  Colo.  Sp.  gr.,  7.400  at 
14,5°,  corrected  for  impurity.  Analyzed  by  W.  F.  Hillebrand  and  described  in 
Bull.  20. 

As 71. 18 

S 56 

BI 08 

Cu 39 

Fe 22.96 

Co 4. 37 

Nl 21 

99.75 


MINERALS.  287 

A  doubtful  anenide  of  nickel  and  cobalt  has  also  been  examined  by  Hillebrand  and 
described  in  Proc.  Colorado  Sci.  8oc.,  vol.  3,  pt.  1,  p.  46.  From  the  Roee  mine,  Grant 
County,  N.  Mex.  Sp.  gr.,  6.644  at  20®.  P^bably  a  mixture.  Ni:Co-«3:l,  approxi- 
mately. 

As 74.04 

S 13 

Ag •.. ......»••••>    4. 78 

Ctt 04 

Pb 08 

Fe 44 

Ni,Co 19.62 

CaO 09 

MgO 06 

99.12 
VICCOLZTE. 

From  Sudbury,  Canada.  Actually  a  mixture  of  65  per  cent  niccolite  with  35  per 
cent  cobaltite.    AnalyeJB  by  Chase  Palmer. 

Ni 28.36 

Co 12.26 

Fe 46 

As 63.08 

8 6.89 

DT80RA8ITE. 

From  Cobalt,  Ontario,  Canada.     Analysis  by  R.  C.  Wells. 

Ag 84.10 

Sb 13.66 

Bi 1.06 

Hg 62 

Oangue 06 

99.28 
III.  TELLURIDES. 

HEBSITE. 

From  San  Sebastian,  Jalisco,  ^fexico.     Sp.  gr.,  8.24  at  26°.     Analysis  by  W.  F. 
Hillebrand. 

Ag 61.16 

Te 36.11 

Pb 1.90 

S,  Fe,  Zn Undet. 

99.17 
PETZITE. 

From  the  Norwegian  mine,  Calaveras  County,  Cal.    Collected  by  F.  L.  Ransome. 
Sp-  gr.,  8.925  at  23**.    Analysis  by  W.  F.  Hillebrand.    Formula,  Au^Te.SAg^Te. 

Ag 41.87 

Au 25.16 

Te 33.21 

8e Trace. 

Mo 06 

100.32 
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From  the  Elkton  mine,  Cripple  Creek,  Colo.    AmUysifl  by  W.  F.  Hillebrand. 
Approximate  only. 

Ag 11.0 

Au 26.7 

Te 62.3 

100.0 


Analyzed  by 


From  Cripple  Creek,  Colo.    Collected  by  R.  A.  F.  Penrose,  jr. 
W.  F.  Hillebrand  and  deecribed  by  him  in  Bull.  167. 

A.  From  the  Prince  Albert  mine.    Corrected  ep.  gr.,  9.0  at  24**. 

B.  Raven  mine. 

C.  C.  0.  D.  mine. 


Te 

Au 

Ag 

Insoluble  matter. 

FeiOt 

Fe 


8 

Mn 

Ca 

Mg 

O,  F,  and  soluble  SiOi  by  difl^ence. 


57.27 

38.96 

3.21 

.33 

.12 


99.88 


47.09 

33.93 

1.47 

5.80 


5.41 
0  6.17 


100.47 


53.89 

39.31 

.85 

.91 


1.67 

1.58 

ft. 21 

.51 

.10 

.95 


100.00 


a  Calculated  from  Fe  to  make  FeSj. 


b  As  MnOsT 


MELONITE. 


From  the  Melonoe  mine,  Caraon  Elill,  (^alaveras  County,  Cal.  Collected  by  F.  L. 
Ransome.  Analyzed  by  W.  F.  Ilillcbrand  and  described  by  him  in  Bull.  167. 
Three  samples.  Sp.  gr.  of  B,  7.72  at  22.5°,  which  is  probably  too  high  for  the  pure 
NiTca-     'Sample  <' is  the  purest. 


A 

B 

C 

Te 

75.29 
1   15.71 

8.44 

77.72 

17.16 

.10 

5.09 

80.75 
1    18.31 

86 

N I 

Co 

Ae 

99.44 

100.07 

99.92 

TETRAD  YXITE. 

From  near  WTiitehorn,  Fremont  County,  Colo.     Sp.  gr.,  7.816  at  20°.     Analysis  by 
W.  F.  Hillebrand. 

Bi. 52. 14 

Te 46.62 

So 20 

S 14 

FcjOj 22 

Insoluble 15 

99.47 
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QOXJirZBLDITE. 

A  new  mineral,  collected  by  F.  L.  Ransomc,  at  Goldfield,  Nov.,  and  analyzed  by 
I'hane  Palm^y  has  been  named  goldfieldite.  The  analyflis  is  only  preliminary,  for 
the  material  was  too  scanty  to  admit  of  the  most  thorough  work.  Described  by  Ran- 
some  in  P.  P.  66,  p.  116. 

Cu 33.49 

B 21.54 

Te 17.00 

8b 19.28 

As. « 68 

Bl. 6.91 

Au 51 

Af 18 

Oangue 2.00 

101.57 
IV.    CHLORIDES   AND    FLUORIDES. 

HAUTZ. 

Rock  salt  from  Sal  ton,  Oal.     Analysis  by  E.  T.  Allen. 

Naa 94.54 

KQ 31 

Na^04 3.63 

Ca804.2HsC> 79 

Moisture 14 

Insoluble  residue 50 

99.81 
EMBOLITE. 

From  Broken  Hill,  Australia.     Analysis  by  L.  (i.  Eakins. 

Aga 59.97 

AgBr 39.22 

H|0 63 

99.82 
TBRLDfOUAITE. 

From  Terlingua,  Tex.  See  Hillehrand  and  Srhaller,  Jour.  Am.  Chem.  Soc.,  vol. 
29,  p.  1190.     Analysis  by  Hillebrand,  calculated  to  a  pingue-free  basis. 

Eg 88.61 

Cl 7.83 

0 3.75 

ioai9 

Other  determination.H  gave  88.31  and  88.92  per  cent  of  mercury. 

EOLEBTOirrrz. 

From  Terlingua,  Tex.  See  Hillebrand  and  Schallcr,  Jour.  Am.  ('hem.  Soc.,  vol. 
29,  p.  1192.     Three  analyses  by  Hillebrand  on  very  small  amounts  of  material. 


Hg 
CI. 

o.. 


A 

B 

88.33 
8.32 
1.72 

98.37 

88.94 
8.23 
1.84 

99.01 

Caloiiated  to  a  ganguo-freo  basis. 
82236°— Bull.  501—15- 


19 


89.73 
8.12 
1.80 


99.65 
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KLBUIITX. 

From  Terlingua,  Tex.  See  Hillebrand  and  Schaller,  Jour.  Am.  Chem.  Soc.,  vol. 
29,  p.  1181.  Average  of  several  determinations  by  Hillebrand,  reduced  to  a  gangue- 
free  basis. 

Hg 85.86 

a 7.30 

804 3.10 

N 2.57 

HiO 1.03 

99.86 
FLUOBITX. 

From  Franklin  Furnace,  N.  J.  Partial  analysis  by  G.  Steiger  on  insufQcient 
material. 

Al a  18 

Fe ^ 27 

Mg * 24 

Ca 51.21 

Mn 09 

F 45.85 

97.84 
CRYOLITE. 

From  St.  Peters  Dome,  Pikes  Peak  district,  Colo.  Described  by  Cro«  and  Hille- 
brand in  Bull.  20.  Massive.  Pinkish  in  color.  Sp.  gr.,  2.972  at  24^.  Analysis  by 
W.  F.  Hillebrand. 

AL 12.81 

Na 32.40 

Ca 28 

F 53.55 

FetOi 40 

HtO 30 

99.74 

pachholite: 

From  St.  Peters  Dome,  Pikes  Peak  district,  Colo.  Described  by  Cross  and  Hille- 
brand in  Bull.  20.    Analyses  by  W.  F.  Hillebrand. 

A.  Compact  bluish  variety.     Sp.  gr.,  2.980  at  22'=' 

B.  Crystalline  coating. 

C.  Fresh,  transparent,  crystalline  material. 

D.  Carefully  selected  cr>-8tal8.     Sp.  gr.,  2.965  at  17°;  2.962  at  22°. 


A 

B 

C 

D 

AI                  

11.94 

19.32 

.13 

10.43 

12.93,    12.92 
15.27,   15.17 

1.53 

10.28 

.13 

8.64,     8.79 

12.14 
18.00 

12.27 

Ca 

18.04 

Me 

Nf.::...:: 

ia23 

la  25 

K    

HfO 

7.  87,     7. 95 

8. 10.     8. 11 
51.33,  51.28 

8.05 

F 

a  51  39 

99.86 

loaoo 

o  By  diflerenee. 
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BLPASOLZTS. 

From  St.  Peters  Dome,  Pikes  Peak  district,  Colo.  Described  as  a  new  species 
by  Cross  and  Hillebrand  in  Bull.  20.  Incomplete  analysis  on  insufficient  material, 
by  W.  F.  Hillebrand.  The  fluorine  was  deduced  by  calculation  on  the  assumption 
that  the  metals  are  fully  combined  with  it. 

AL 11.32 

Ca 72 

ll« 22 

K 28.94 

Na 9.90 

F 46.98 

98.08 

OEAKKBUTITE. 

From  St.  Peters  Dome,  Pikes  Peak  district,  Colo.  Described  by  Cross  and  Hille- 
brand in  Bull.  20.    Analysis  by  W.  F.  Hillebrand. 

AI 16.20 

C» 22.80 

Na 10 

K 04 

HiO 16.46 

F 42.07 

96.17 
Oxygen  (loss) 4. 83 

100.00 
PKOBOPTTB. 

Two  samples  of  prosopite  have  been  analyzed  by  W.  F.  Hillebrand,  as  follows: 

A.  From  St.  Peters  Dome,  Pikes  Peak  district,  Colo.  Described  by  Cross  and 
Hillebiand  in  Bull.  20.    Sp.  gr.,  2.880  at  23^.    Mean  of  four  analyses. 

B.  Pale  green,  massive  variety,  from  the  Dugway  mining  district,  Tooele  County, 
Utah.    Sp.  gr.,  2.87  at  21*.    Described  by  Hillebrand  in  Bull.  167. 


Al... 
Ca.. 
Mg.. 

K... 
Na.. 
Cu.. 
F... 
HtO. 


Oxygen  (loss). 


22.02 

17.28 

.17 


.48 


33.18 
13.46 


86.59 
13.41 


100.00 


B 


20.08 

17.65 

Trace. 

.12 

.32 

.17 

28.00 

14.24 


80.48 
a  19. 62 


100.00 


a  Including  a  little  quartz,  undetermined. 

TYSONTTE. 

From  Cheyenne  Mountain,  near  Pikes  Peak,  Colo.    Analyzed  by  W.  F.  Hillebrand 
and  described  by  him  in  Bull.  167.    Corrected  sp.  gr.,  6.14  at  28®. 

CetOa  ( includes  0.13  Th Ot) 42. 89 

LaaOs  group  (at.  wt.  139.7) 39. 31 

F 28.71 

CO, 53 

CaO 18 

NafO 30 

KtOandLisO Traces. 

FeiOt 11 

112.03 
O  equivalent  to  F 12.08 

99.  «i 
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V.    OXIDES   AND   HTDROXIDES. 
KAiraAHOBITS. 

From  Franklin  Furnace,  N.  J.  Collected  by  C.  Palache.  Analysis  by  G.  Steiger. 
Sp.  gr.,  5.364. 

MnO M.SO 

MnOi 1.30 

ZnO 3.41 

MgO 11 

FeiOi a.28 

HtO— 38 

HtO+ 40 

100.45 
SiO^  Alsd,  and  CaO  absent. 

MOVTKOTDITS. 

From  Terlingua,  Tex.  See  Hillebrand  and  Schaller,  Jour.  Am.  Chem.  Soc.,  vol. 
29,  p.  1189.    Analyais  by  W.  F.  Hillebrand. 

Hg 92.74 

0 7.49 

100.23 

Variety  pleonaste.  Separated  from  a  pyroxenite  found  between  South  Meadow 
and  Moore  creeks,  Madison  County,  Mont.  Rock  described  by  Merrill  in  Pioc. 
U.  S.  Nat.  Mus.,  vol.  17,  p.  659.  Sp.  gr.  of  spinel,  3.89  at  32.3''.  Analysis  by  L.  G. 
Eakins. 

AltOi 62.00 

FeO 17.56 

MgO 15.61 

CrtOi 2.62 

FejOa 2. 10 

MnO Trace. 

CaO 16 

SiOi 55 

100.60 

OAUniTE. 

A.  From  Gilmore's  mica  mine,  Montgomery  County,  Md.,  about  12  miles  north 
of  Washington,  D.  C.  Color,  bottle  grt?^"-  Sp.  gr.,  4.59.  Analyzed  by  T.  M. 
Chatard  and  described  by  him  in  Bull.  9. 

B.  Dysluite  from  Sterling  Hill,  N.  J.  Collected  by  C.  Palache.  Analysis  by 
W.  T.  Schaller.     Sp.  gr.,  4.56. 


AlfOi. 

FeiOj. 

MnO.. 

ZnO.. 

MgO.. 

CaO... 

CuO.. 

COf... 

SlOf... 

HiO-. 

H,0+. 


A 


55.46 
2.77 


:0.07 
.60 


Undet. 


} 


.57 
C.30 


99.76 


{ 


B 


47.27 

0  9.90 

6.98 

37.10 

1.00 

1.01 

.38 

1.47 

.89 

.32 


100.36 


a  Total  Fe. 


b  State  of  oxidation  uncertain. 


<^  Loss  on  ignition. 
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MAonTm. 

From  the  GaUatin  Range,  between  Middle  and  Bozeman  creeks,  near  Boaceman, 
Mont.    Analyedfl  by  T.  M.  Chatard. 

Insolnble 0.16 

Fe»04 <L70 

AkOs 04 

UnO 83 

CaO Tnoe. 

MgO 07 

TlOi 2.71 

PiO* 012 

8 171 

10a7B3 
O  equivaleDt  to  S 06 


10a733 


From  Franklin  Furnace,  N.  J.    Collected  by  C.  Palache.    Analysis  by  W.  T. 
Schaller.    Sp.  gr.,  5.09. 

FeiOi a6d.58 

MnO a  9. 96 

ZnO 20.77 

MgO 34 

CaO 43 

8IOf 72 

H|0 71 


99.61 
OHBOmTX. 

From  Corundum  Hill,  N.  C.    Analysis  by  T.  M.  Chatard.     Fe203  not  separately 
determined. 

CftOi 45.94 

FeO 42.90 

AliOa 2.51 

MnO 84 

NiO,CoO 16 

CaO 1.40 

MgO 2.81 

CuO 40 

SiOt 3.26 

TiOf 30 

PiOs 12 


100.64 
RUTILE. 

From  near  St.  Peters  Dome,   Pikes  Peak  district,  Colo.    Sp.  gr.,  4.288  at  19* 
Analysis  by  L.  G.  Eakins. 

TIOi 94.98 

FeO 3.77 

SlOt 1.37 

HtO 71 


10a78 


a  State  of  oxidation  uncertain. 
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From  Gibbon  Basin,  Yellowstone  National  Park.    AnalyniB  by  J.  £.  Whitfield. 
Sp.  gr.,  1.97. 

sio» 97.61 

H|0 2L40 

FeiOt 00 


umoo 


DIASPORZ. 


From  Mount  Robinson,  Ouster  County,  Colo.    Analysis  by  L.  G.  Eakins. 

AlfOj 83.97 

H|0 1&.43 


99.40 


Two  samples  from  Jacksonville,  Calhoun  County,  Ala.    Alkalies,  lime,  and  ma^ 
nesia  not  looked  for.    Analyses  by  W.  F.  Hillebrand. 


AliO,. 
FeiOi. 
HfO- 
HiO+ 
SiOi.. 
TlOt.. 
PtO».. 


Red. 


100.11 


White. 


41.00 

48.92 

25. 25 

2.14 

.65 

.45 

20.43 

23.41 

10.25 

21.08 

2.53 

2.52 

Traoe. 

Trace. 

96.52 


BRUOITE. 

From  Texas,  Lancaster  County,  Pa.     Analysis  by  E.  A.  Schneider. 

MgO 07.97 

MnO 97 

FesOs 39 

HiO- 18 

n,o+ 3a  83 


ioai4 

PSILOMELAHE. 

From  a  prospect  hole  on  plain  south  of  Round  Mountain,  Silver  CUff,  Colo.  Anal- 
ysis by  \V.  F.  Hillebrand.  There  were  strong  spectroscopic  reactions  for  strontia 
and  lithia,  but  these  bases  were  not  estimated.  A  little  insoluble  gangue  is  included 
with  the  silica. 

MnOa 76.18 

MnO 5.71 

HjO- 1.41 

HjO  + 3.94 

AliOs 1.81 

FerOi 34 

CoO Trace. 

ZnO 2. 80 

CaO 83 

MgO 29 

KjO 3.46 

Na«0 81 

SbfOft 12 

SiOi 2.30 

loaoo 
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From  Sterling  Hill,  N.  J.  Collected  by  C.  Palache.  Analysis  by  W.  T.  Schaller. 
Sp.  gr.,  4.85. 

ifmOi m.u 

FeiOio 77 

ZnO 33.43 

SiOs 1.71 

HiO- 2.47 

HiO+ 1.42 

10a24 
AWOt,  CaO,  and  ICgO  abaent 

OOKONADXTZ. 

New  mineral  from  the  Coronado  vein,  Clifton-Morenci  district,  Ariz.  Described 
by  Lindgien  and  Hillebrand  in  Bull.  262,  p.  42.  Sp.  gr.,  5.246  at  22''.  Analysis  by 
W.  P.  HiUebrand. 

ICnOs 6<113 

MnO 6.56 

PbO 26.48 

ZnO 10 

CuO 05 

MoO» 34 

AliOi ft.  63 

FeiOi cl.Ol 

H|0 1.08 

Insd.  and  8iOi 7. 22 

CaO,MgO,  alkalies  and  loss 45 

loaoo 

BIBMITE. 

Bismuth  ocher  from  the  Stewart  mine,  Pala,  Cal.  Associated  with  pucherite.  See 
p.  341.  Analyzed  by  W.  T.  Schaller  and  described  in  Jour.  Am.  Chem.  Soc.,  vol.  33, 
p.  1911.    Analysis  made  on  only  0.0953  gram  of  material. 

BijOi 64, 9 

ViO» 8 

HiO- 4 

HiO+ 11.7 

Gangue 23. 0 

loas 

VI.    CARBONATES. 
CALOITS. 

From  the  Gibraltar  mine,  Bullfrog  district,  Nev.    Analysis  by  Chase  Palmer. 

SlOt 8.59 

FejOi 10 

FeO 13 

MnO 93 

CaO 5a  60 

COi 39. 33 

99. 5S 
a  State  of  oxidation  uncertain,    b  Includes  a  little  TiOt,  PtO*,  and  VsO».    c  State  of  oxidation  unknown . 


296 


ANALYSES  OF   BOCKS  AND   MINERALS^  1880-1914. 


DOLOMITB. 

A.  Dolomite  marble,  New  York  Quarry  Co.,  Tuckahoe,  Westchester  County,  N.  Y. 
Analysis  by  W.  F.  Hillebrand. 

B.  Dolomite  marble,  Cockeysville,  Md.    Analysis  by  J.  E.  Whitfield. 

C.  Same  as  B.    Analysis  by  E.  A.  Schneider.    Another  sample. 

D.  Dolomite  marble,  Webster,  Mass.    Analysis  by  H.  N.  Stokes. 

E.  Pink,  crystallized  dolomite,  Joplin,  Mo.    Analysis  by  E.  T.  Allen. 


Insoluble. 

810t 

AltOi 

FejOa.... 

FeO 

MnO 

MgO 

CaO 

CO, 

H,0 

KtO 

NaiO 

P|0» 

TlOt 

8 


a62 
.71 


} 


.21 


20.71 

aaeg 

46.66 
.16 


B 


a44 

1.22 


Trace. 


2a  87 

30.73 

45.85 

1.22 


I 


99.75 


10a33 


6w57 


I      .40 


2a  30 
29.08 
44.26 


99.61 


D 


LOl 

.17 

None. 

.37 

•  OS 

21.35 

aa82 

45.84 
.09 
.10 
.01 
.06 

Trace. 

Trace. 


09.90 


a90 

.06 

19.65 

32.06 

46l82 

.48 


99.96 


MAONEBITE. 

A.  From  Frisco  district,  Utah.    Analysis  by  R.  C.  Wells. 

B.  C,  D,  E.  From  Bissell,  Kern  County,  Cal. 

F.  From  Larious  Creek,  San  Benito  County,  Cal. 

Analyses,  partial  only,  of  B  to  F,  by  J.  G.  Fairchild.     Descriptions  by  H.  S.  Gale 
in  Bull.  540  s. 


A 

B 

C 

D 

E 

F 

Insoluble 

a  27 

SlOf 

9.64 
37.19 

4.25 
4a  70 

8.51 
38.32 

3.36 
4a  12 

6.03 
42.78 

1.56 
4&78 

4.75 

44.20 

Trace. 

47.32 

0  14 

MeO 

42.77 

4.72 

a  50.  71 

6  1.00 

.IS 

47  07 

CaO   

.59 

COs 

50.66 

ii,o 

(Al.  FeJiOa 

2.46 

2.94 

1.40 

.76 

48 

99.65 

94.24 

93.25 

97.55 

97.03 

98.94 

a  Calculated  to  satisfy  bases. 


t>  Loss  on  Ignition,  minus  COs. 


G.  From  Placer  County  deposits,  Cal.     Analysis  by  R.  C.  Wells. 
H,  I.  From  Red  Slide  deposits,  Sonoma  T'ounty,  Cal.     Analyses  by  W.  C.  Wheeler. 
J,  K.  From  Larious  Creek,  San  Benito  County,  Cal.     Analyses  by  W.  B.  Hicks. 
See  Gale,  lor.  cit. 


SiOj. . 
MgO. 
CaO.. 
CO,.. 
H|0.. 
AliOa. 
Fe,Oa. 


G 


a  2 

47.3 

None. 

51.6 

.6 


99.7 


H 


3.66 
44.  IW 
.20 
49.20 
.76 
.75 
.44 

99.91 


ia2i 

41.06 
.59 

44.76 

1.78 

.31 

.74 

99.45 


11.08 

41.38 

.60 

45.26 

Undet. 

.55 

.61 

99.48 


a  81 

46.67 

1.04 

50.60 

Undet. 

None. 

.52 

99.64 


MINEBAL8.  297 

HTDHOMAOraSXTX. 

FVdiii  San  Benito,  Cal.    Analyeia  by  W.  B.  Hicks. 

UgO 41.«0 

COf 84.80 

SlOf &50 

AliOi 13 

F«iOt 44 

OaO 34 

Ignltiona 30.10 

100.00 
HTDBOOIOBSHTITE. 

A  spring  deposit  in  and  upon  shale,  collected  by  G.  A.  Waring  near  Phillips  Springs, 
Chiles  Valley,  Napa  County,  Cal.  Analyzed  by  R.  C.  Wells,  and  described  by  him 
in  Am.  Jour.  Sci.,  ser.  4,  vol.  30,  p.  189.  The  insoluble  portion  is  mainly  shale.  The 
ratios  between  MgO,  CO3  and  H2O  are  those  of  hydrogiobertite.  Two  analyses  were 
made. 


B 


Insolable  in  Ha 36.37  14.03 

MfO 31.81  36140 

CO, 18.07  23.71 

HjO 10.04  30.81 

CaO 2.67  1.84 

(Al.FeMH 1.88  1.05 


A 

36.37 
31.81 
18.07 
10.04 
2.67 
1.88 

00.64 

08.75 


SMITHSOVITS. 

Prom  Marion  County,  Ark.     Bright  yellow  variety,  known  locally  as  "turkey-fat 
ore.  **    Analysis  by  H.  N.  Stokes. 

SlOf 0.06 

ZnO 64.12 

CdO 63 

CdS 25 

CO, 34.68 

CaO Trace. 

FeO 14 

CbO 38 

100.26 

TEHos&rrs. 

From  Baringer  Hill,  Llano  County,  Tex.    Received  from  W.  E.  Hidden.    Ap- 
proximate analysis,  on  insufficient  material,  by  W.  F.  Hillebrand. 

Y,o, 40.8 

CefO, .*. 7.0 

Fe,0, 4.0 

010 0.7 

CO, 10.6 

H/)- 3.2 

H/)+ 14.1 

SiO, 4 

•  08.8 

Magnesia,  alkalies,  etc.,  undetermined. 

a  Difference  between  CO,  and  COrf  H,0. 
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BASTVlBXTX. 

Aasociated  with  the  tysonite  of  Cheyenne  Mountain,  near  Pikes  Peak,  Colo.    Sp. 
gr.  5.12  at  27''.    Analyzed  by  W.  F.  Hiliebrand  and  described  by  him  in  Bull.  167. 

CejOs •37.71 

LasOt  group 36l2B 

FeiOt 22 

COt 20.03 

NaiO 18 

KfO,LisO Traces. 

HsO 06 

F 7.83 

102.34 
O  equivalent  to  F 3. 30 

00.04 
TTRAO. 

Deposited  from  the  waters  of  Owens  Lake,  Cal.    Analyses  by  T.  M.  Chatard.    De- 
scribed by  Chatard  in  Bull.  60.    Five  samples  analyzed,  as  follows: 

A.  The  best  material.    Sp.  gr.,  2.1473  at  21.7°. 

B.  Crude  urao. 

C.  Urao  deposited  upon  a  grass  root. 

D.  From  a  small  lagoon. 

E.  From  a  vat  dug  on  the  beach  of  Owens  Lake. 


1 

A 

B 

C 

D 

E 

TDflolnhle,  inorieanir x .   ,   .  . 

0.02 

0.22 

2.02 

.14 

.05 

2.73 

.76 

35.24 

40.22 

0.40 
.12 

.09 

.21 

.63 

37.50 

40.08 

Trace. 

.06 

.02 

19.94 

4.10 

T?iflnhihle,  OTTViin. ..........    -    

.27 

SiO, 

.10 
1.57 

.79 
37.00 
41.26 

.04 

a 

.19 

.70 

38.13 

41.00 

1.83 

SOi 

.84 

CO« 

35.10 

NaaO 

39.36 

K»0 

CaO 

MeO 

H»0 

20.07 

19.62 

18.31 

18.58 

0  eauivalent  to  CI 

100.11 
.04 

100.56 
.35 

100.37 
.61 

99.05 
.05 

100.12 
.41 

100.07 

100.21 

99.76 

99.00 

99.71 

VII.    SILICATES. 
PETALTTE. 

From  Peru,  Maine,  associated  with  spodumene.     Analysis  by  F.  W.  Clarke. 

Ignition 1. 08 

SiOa f 77. 29 

AljOs 16.96 

FoiOa Trace. 

MnO Trace. 

Li,0 2.62 

Na,0 2.39 

KiO Trace. 

100.28 

a  Includes  0.10  ThOj. 
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OBTHOOUUSIS  AVD  MIOHOOUVB. 

A.  Orthoclase  from  Silver  City,  Idaho.  Occura  as  a  gangue  mineral.  Partial 
analydfl  by  W.  F.  Hillebrand. 

B.  Orthoclase  from  Mitchell  County,  N.  C.  Large  cleavage  maae.  AnalysiB  by 
C  T.  Allen.    See  Am.  Jour.  Sci.,  ser.  4,  vol.  19,  p.  119. 

C.  Feldspar  crystal  tnm.  the  nevadite  of  Chalk  Mountain,  Summit  County,  Colo. 
.Analysis  by  W.  F.  Hillebrand. 

D.  Pink  orthoclase  crystals,  frxxm  gray  porphyry,  Johnson  Gulch,  near  Leadville, 
Colo.  Described  by  Cross  in  Mon.  XII,  Appendix  A.  Analysis  by  W.  F.  Hille- 
l)iand. 

E.  Feldspar  separated  from  gabbro.  Eastsideof  North  Fowl  Lake,  Minn.  Analysis 
l)y  W.  F.  Hillebrand. 

F.  Feldspar  from  the  elnolite  syenite  of  Litchfield,  Maine.  Described  by  Bayley  in 
Bull.  150,  p.  201.    Analysis  by  W.  H.  Melville. 


8iOt.. 

TK),.. 

AW),. 

Fe,0,. 

FeO.. 

MnO.. 

CaO... 

firO... 

MgO.. 

NasO. 

K«0.. 

LisO.. 

HiO- 

H,0+ 


66.28 

ii.'w 


.25 
15.12 


9v.  Oo 


B 


66.40 


17.  W 
.36 


.42 


None. 

2.29 

12.06 


}  •«} 


100.00 


66.04 


20.40 


.79 


None. 
4.11 
9.74 

Trace. 

.29 


100.37 


.D 


6122 
'26.'33 


2.96 


3.45 
8.31 


}'• 


90 


99.16 


E 


62.71 

Trace. 

19.20 

1.06 

.93 

Trace. 

.44 

Trace. 

.81 

2.96 

10.41 

None. 

.23 

.92 


99.60 


66.14 


18.19 


.25 


.33 


} 


.16 

1.68 

14.14 

.17 


100.06 


G.  Flesh-colored  microcUne  from  the  pegmatite  of  Jones  Falls,  Baltimore,  Md. 

H.  Greenish  microcUne,  same  locality  as  G.  G  and  H  described  by  S.  L.  Powell 
in  Johns  Hopkins  Univ.  Circular,  vol.  12,  p.  49.    Analyses  by  W.  F.  Hillebmnd. 

I.  Anorthoclase  from  the  elceolite  syenite  of  Peaked  Butte,  Crazy  Mountains,  Mont. 
See  Wolff  and  Tarr  in  Bull.  Mus.  Comp.  Zool.  Harvard  Coll.,  vol.  16,  No.  12,  1893. 
Analysis  by  W.  F.  Hillebrand. 

J.  Anorthoclase  from  red  soda  granite.  Pigeon  Point,  Minn.  Described  by  Bayley 
in  Bulletin  109.    Analysis  by  J.  E.  Whitfield. 

K.  Anorthoclase  from  keratophyre,  Marblehead  Neck,  Mass.  Described  by  Sears, 
Bull.  Mus.  Comp.  Zool.  Harvard  Cx)ll.,  vol.  16,  No.  9, 1893.    Analysis  by  T.  M.  Chatard. 


G 

H 

I 

J 

K 

8IO« 

65.06 

18.41 

Trace. 

68.48 

16.11 

.20 

.17 

62.31 
22.63 

66.00 

18.22 

2.64 

65.66 

AliOi 

20.06 

FeiOs 

Trace. 

FeO  

Trace 

MnO 

.13 

UgO 

.04 

.26 

Trace. 

.13 

14.30 

1.60 

Trace. 

.04 

.26 

.08 

.23 

Trace. 

.06 

12.90 

1.27 

Tnoe. 

.06 

.26 

'*'.*63' 

.57 

.77 

4.79 

7.68 

.06 
1.06 

.18 

CaO 

.67 

8rO 

BaO 

KiO 

4.18 
8.40 

6.56 

NaiO 

6.98 

LW) 

HjO—  

.16 
.72 

}      .46 

.04 

HjO-f 

.37 

100.10 

99.85 

100.26 

100.02 

100.64 
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ALBITE. 

A.  From  feldspathic  schist,  central  shaft  of  the  Hooeac  Tunnel,  Berkshire  County, 
Maes.    Described  by  Wolff  in  Mon.  XXIII,  pp.  60-187.    Analysis  by  R.  B.  Riggs. 

B,  C.  From  the  porphyritic  mica  schist  of  Greylock  Mountain,  Mass.    Described  by 
Wolff,  loc.  cit.    Analyses  by  R.  B.  Riggs. 

D.  From  the  elseolite  syenite  of  Litchfield,  Maine.    Described  by  Bayley  in  Bull. 
150,  p.  201.    Sp.  gr.,  2.622.    Analysis  by  W.  H.  Melville. 

E.  From  the  pegmatite  of  Jones  Fklls,  Baltimore,  Md.    Described  by  8.  L.  Powell 
in  Johns  Hopkins  Univ.  Circular,  vol.  12,  p.  49.    Analysis  by  W.  F.  Hillebrand. 

F.  From  Amelia  Coimty,  Va.    Analysis  by  E.  T.  Allen. 

G.  From  Mitchell  County,  N.  C.    Analysis  by  Allen. 


SiOs.. 

Al,0,. 

FetO,. 
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SrO... 

NaiO.. 

KsO.. 

LiiO.. 

MnC. 

HtO- 

H,0+ 


} 


69.69 
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9197 
.70 


} 


.50 


loass 


AVORTHITE. 

A.  From  Raymond.  Maine.  Associated  with  idocraae,  garnet,  pyroxene,  and 
BcapoUte.     Analysis  by  W.  II.  Melville. 

B.  From  Phippsburg,  Maine.  Occurrence  similar  to  A.  Incomplete  anal3rsi8 by 
George  Steiger. 

C.  Separated  from  "hyperite  changing  to  diorite,*'  near  Whi taker's  ore  pit,  Wil- 
mington, Del.  Described  by  Chester  in  Bull.  59.  Analysis  by  R.  B.  Riggs.  Sp.  gr., 
2.592  to  2.749. 


810,.. 
Al,o,. 
FejOs. 
FeO.. 
MnO. 
CaO.. 
MgO.. 
K,0.. 
NaiO. 
LlaC. 
H,0- 
H,0  + 


A 


43.13 

30.95 

1.04 

Trace. 

Trace. 

19.71 

.31 

1.29 

.69 

Trace. 

.22 

2.80 


100.14 


B 


45.62 
35.29 


17.31 


98.22 


44.09 

35.41 

.51 


1&47 

None. 

.19 

.99 


}    • 


35 


loaoi 


SODA-LDCE  FELDSPABS. 


A.  Transparent  oligoclase,  from  Bakersrville,  N.  C.     Analysis  by  F.  W.  Clarke. 

B.  P'eldspar  separated  from  porphyrito;  Sugar  Loaf,  northwest  of  Elk  Mountain, 
Tenmile  district,  Summit  Coimty,  Colo.  Much  altered.  Analysis  by  W.  F.  Hille- 
brand. 
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G.  Fddspar  separated  from  andeeite;  meea  northweet  of  Ptokdale,  Colo.  Analysis 
by  W.  F.  Hillebrand. 

D.  Feldspar  separated  from  gabbro;  Brandywine  Creek,  Wilmington,  Del.  Sp.  gr., 
2.592  to  2.877.    Described  by  Chester  in  Bull.  59.    Analysis  by  R.  B.  Riggs. 

£.  Feldspar  from  hypersthene  gabbro,  Wilmington,  Del.  Sp.  gr.,  2.592  to  2.780. 
Described  by  Chester,  analysis  by  Riggs. 

F.  Feldspar  separated  from  the  gabbro  of  Ashland  County,  Wis.  Analysis  by 
W.  F.  Hillebrand. 

G.  Feldspar  separated  from  diabase;  near  southeast  comer  of  sec.  13,  T.  47  N.,  R. 
46  W.,  Michigan.    Described  by  Van  Hioe  in  Mon.  XIX.    Analysis  by  T.  M.  Chatard. 


A 

B 

C 

D 

£ 

F 

O 

8iO«      

62.02 

62.06 

63.08 

7a  87 

51.44 

53.30 

Trace. 

20.08 

.55 

.23 

11.40 

Trace. 

Trace. 

.13 

None. 

.40 

4.87 

None. 

Trace. 

.23 

61.18 

TiOi. 

AJiOi. 

25.32 
Trace. 

21.51 

"",32 

4.00 

.13 

1  23.06 

i'so 

Trace. 

18.36 
\      .58 
/tJndet 
5.06 

aaos 

.06 

'iiio' 

27.00 

FeiOi. 

I     8.10 

fUndet. 

11.70 

FeO 

CsO 

4.03 

8r0 

BbO 

UzO 

.30 

Trace. 

.04 

Trace. 

.63 

4.32 

Trace. 
4.07 

1.02 

UnO 

Trace. 

.06 

6.18 

.17 

K«0           

1.60 

a  15 

Trace. 

3.02 

6.76 

None. 

.41 

NaiO 

8.48 

LWO          

p,Oi. 

HiO 

.25 

2.78 

.26 

.45 

.35 

1.19 

00.66 

00.75 

10a40 

00.83 

100.27 

100.14 

100.24 

H,  I.  Feldspars  separated  from  olivine  diabase;  NE.  }  sec.  13,  T.  45  N.,  R.  1  W., 
Wisconsin.    See  Van«Hise,  Mon.  XIX.    Analyses  by  T.  M.  Chatard. 

J.  Feldspar  from  gabbro;  southern  half  of  sec.  14,  T.  44  N.,  R.  4  W.,  Wisconsin. 
See  Van  Hise,  loc.  cit.    Analysis  by  T.  M.  Chatanl. 

The  following  feldspars  were  separated  from  Minnesota  gabbros  for  W.  S.  Bayley 
and  analyzed  by  W.  F.  Hillebrand: 

K.  From  average  gabbro,  south  quarter  post  of  sec.  35,  T.  61  N.,  R.  12  W. 

L.  From  gabbro,  NW.  }  SE.  }  sec.  23,  T.  62  N.,  R.  10. 

M.  From  gabbro,  center  of  sec.  25,  T.  64  N.,  R.  8. 

N.  From  gabbro,  Duluth  &  Iron  Range  Railroad. 

O,  P.  Two  feldspars  separated  from  the  amphibolite  of  Palmer  Center,  Mass. 
Analyses  by  W.  F.  Hillebrand.  Specific  gravity  of  O,  2.667  at  24°;  of  P,  2.677  at  22°. 
In  O  calculation  gives  about  7.4  and  in  P  7.6  per  cent  of  admixed  quartz. 


H 

I 

J 

K 

L 

M 

N 

O 

P 

8iO, 

61.65 

19.91 

2.28 

Undet 

Trace. 

4.12 

.61 

4.74 

6.72 

}      .95 

56.15 

26.06 

1.98 

Undet. 

.13 

8.70 

.54 

4.79 

1.66 

.13 

.64 

51.99 
29.32 

}    1.23 

Trace. 
12.60 
.63 
2.91 
.28 
.03 
.54 

51.89 

29.68 

.32 

.37 

52.60 

3a  15 

.47 

.15 

52.61 

29.80 

.57 

.23 

Trace. 

12.25 

.20 

3.80 

.53 

Trace. 

53.45 
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.15 
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Trace. 
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AliOs 

24.97 

Fe«Oi 

Trace. 

FeO 

MnO 

CaO 
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.38 
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.50 
.07 
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12.82 
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Trace. 

11.33 

.11 

4.33 

.68 

Trace. 

5.83 

7.86 

MeO 

Nafd.'.] 
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.20 

Trace. 

6.26 

K«0 

.16 

H»0—  

Trace. 

H«0+ 

TlOf 

99.08 
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100.09 

100.69 

100.28 

100.38 

100.51 

100.62 
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LBUOITS. 
From  Mount  Vesuvius.    A  fine  crystal.    Analysis  by  Geofge  Steiger. 

SIO». 55.40 

AlsC 23.69 

C5bO .16 

KfO 19.54 

NftfO 1.25 

HsO 24 

100.28 
XVBTATITE. 

A.  Enstatite  from  Granville.  Mass.    Slightly  altered.    Described  by  Emerson  in 
Mon.  XXIX.    Analysis  by  W.  F.  HiUebrand. 

B.  Enstatite  separated  from  the  San  Emigdio  meteorite,  foimd  in  San  Bernardino 
County,  Cal.    Analysis  by  J.  E.  Whitfield. 

C.  White,  fibrous  mineral,  near  enstatite,  from  seams  in  chrysolite  rock,  Corundum 
Hill,  N.  C. 

D.  Altered  enstatite,  Corundum  Hill.    Analyses  C  and  D  by  T.  M.  Chatard.    (See 
Bull.  42.)    Sp.  gr.,  2.872. 

E.  Bronzite  separated  from  the  websterite  of  Hebbville,  Md.    Described  by  Wil- 
liams in  Am.  Geologist,  vol.  6,  p.  35.    Analysis  by  T.  M.  Chatard. 
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CriOa 
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.30 
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29.11 
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34.57 
.04 

29.51 
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Trace. 

C0« 

HiO- 

}    4.32 

1    4.55 

1      1.14 

HiO+ 

100.02 

100.02 

99.75 

99.98 

100.56 

HYPERSTHENE. 

A .  From  the  basalt  of  Mount  Thielsen,  Oreg.     Incomplete  analysis  by  T.  M.  Chatard . 

B.  From  gabbro,  SE.  i  sec.  20,  T.  65  N.,  R.  4  W.,  Minnesota.  Described  by  Bay- 
ley  in  Jour.  Geology,  vol.  3,  p.  1.    Analysis  by  E.  A.  Schneider. 

C.  From  the  augite  andesite  of  the  Tokajer-Berg,  Hungary.  Analysifi  by  W.  F. 
Hillebrand.    Sp.  gr.,  3.495  at  25°. 

D.  E,  F.  Three  specimens  separated  from  the  hypersthene  andesite  of  the  Buffalo 
Peaks,  Colo.  Described  by  Cross  in  Bull.  1.  Analyses  by  W.  F.  Hillebrand.  In 
D  and  E  alkalies  were  disregarded.  In  E  and  F  all  the  iron  is  given  as  FeO.  Sp. 
gr.,  of  F,  3.307  at  23°. 
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A 

B 

C 

D 

£ 

F 
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Undet. 
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A.  Diopedde  separated  from  the  websterite  of  Hebbville,  Md.  Described  by  G.  H. 
Williams,  Am.  Geologist,  vol.  6,  p.  35.    Analysis  by  T.  M.  Chatard. 

B.  Diopeide  from  the  leucite  rocks  of  the  Leucite  Hills,  Wyo.  Described  by  Cross, 
Am.  Jour.  Sci.,  4th  ser.,  vol.  4,  p.  115.  Sp.  gr.,  3.290  at  20**.  Analysis  by  W.  F. 
Rillebrand. 

C.  Pyroxene  from  Moriah,  N.  Y.  The  source  of  associated  serpentine.  Analysis 
by  Charles  Catlett. 

D.  Dark-gray  pyroxene,  Montville,  N.  J.  The  source  of  associated  serpentine. 
Analysis  by  Charles  Catlett. 

E.  Diallage  from  the  gabbro  of  Ashland  County,  Wis.  Analysis  by  W.  F.  Hille- 
brand. 

F.  Pyroxene  from  orthoclase  gabbro,  1  mile  northeast  of  Haystack  Mountain,  Liv- 
ingston quadrangle,  Montana.  Described  by  W.  H.  Emmons,  Jour.  Geology,  vol.  16, 
p.  193.    Analysis  by  G.  Steiger. 
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G.  Augite  from  nepheline  basalt,  Black  Mountain,  Uvalde  quadrangle,  Texas. 
Violet  colored.    Analysis  by  W.  F.  Hillebrand. 

H.  Augite  from  dolerite  dike,  near  Valmont,  Colo.  See  Cross,  Men.  XXVII. 
Analysis  by  L.  G.  Eakins. 

I.  Augite  from  tiiiguaite.  Two  Buttes,  Colo.  Sp.  gr.,  3.43  at  28**.  Analysis  by  W. 
F.  HOlebrand. 

J.  Pyroxene  from  syenitic  lamprophyre.  Two  Buttes,  Colo.  Sp.  gr.,  3.46  at  26**. 
Analysis  by  W.  F.  Hillebrand. 

K.  Augite  from  granite,  north  end  of  Blue  Mountains,  Silver  Cliff,  Colo.  Sp.  gr., 
3.225  at  18**.    Analysis  by  L.  G.  Eakins. 

L.  Augite  from  the  Golden  King  dike,  Silver  CM,  Colo.  Sp.  gr.,  3.281  at  13**. 
Analysis  by  L.  G.  Eakins. 

M.  Pyroxene  from  norite,  dike  east  of  Sugar  Loaf,  Boulder  County,  Colo.  Analysia 
by  L.  G.  Eakins. 
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N.  Pyroxene  from  Italian  Mountain,  Gunnison  County,  Colo.  Associated  with 
idocrase,  scapolite,  garnet,  epidote,  etc.  Analysis  by  L.  G.  Eakins.  Sp.  gr.,  3.312 
at  16.7**. 

O.  Augite  from  basalt,  6  miles  northeast  of  Grants,  Mount  Taylor  region,  New 
Mexico.    Analysis  by  T.  M.  Chatard. 

P.  Pyroxene  from  peridotite,  east  of  Fort  Ellis,  Mont.  Partial  analysis  by  F.  W. 
Clarke. 

Q.  Pyroxene  from  basalt,  east  side  of  Bozeman  Creek,  2)  miles  southeast  of  Bozo- 
man,  Mont.  Described  by  Merrill,  Proc.  U.  S.  Nat.  Mus.,  vol.  17,  p.  637.  Analysis 
by  L.  G.  Eakins. 
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Trace. 
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Undet. 
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Trace. 
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R.  Jcffersonite  from  Franklin  Furnace,  N.  J.  Analyzed  by  W.  F.  Hillebrand  and 
described  by  him  in  Bull.  167. 

S.  Jeffersonite,  Parker  mine,  IVanklin  Furnace,  N.  J.  Collected  by  C.  Palache. 
Analysia  by  G.  Steiger. 

T.  Manganese  pyroxene,  Sterling  Hill,  N.  J.  Collected  by  C.  Palache.  Analysis 
by  W.  T.  Schaller. 
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AOMXTX. 

A.  From  liagnet  Grove,  Ark.    Analysifl  by  G.  Steiger.' 

B.  VaiuuiilerouB  SBgfirite. 

G.  Vanadiferous  segfirite-augite.    About  43  per  cent  acmite  and  57  per  cent  diopedde. 

MineralB  B,  G,  are  from  Rainy  Greek  mining  district,  7  miles  north  of  Libby,  Mont. 
Described  by  £.  S.  Larsen  and  W.  F.  Hunt  in  Am.  Jour.  Sci.,  4th  ser.,  vol.  36,  p.  289. 
Analyses  by  Hunt. 
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Trace. 
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.45 

7.01 

12.18 

6.26 

.26 

.07 
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.38 

2.86 


Trace. 
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JADSITZ. 

The  following  analyses  of  jadeite,  all  by  F.  W.  Clarke,  were  discussed  by  Glarke 
and  Merrill  in  the  Proceedings  of  the  United  States  National  Museum  for  1388.  They 
all  represent  worked  material. 

A.  Light-colored  bead  mottled  with  emerald  green,  from  State  of  Oaxaca,  Mexico. 
Sp.gr.,  3.007,  determined  by  William  Hallock. 

B.  Garved  bead,  light  green,  from  Zaachita,  Oaxaca.    Sp.  gr.,  3.190,  Hallock. 

G.  Fragment  from  Sardinal,  Costa  Rica;  pale  green,  translucent.  Sp.  gr.,  3.32, 
Clarke. 

D.  Fragment  from  Culebra,  Costa  Rica;  light  green,  granular,  opaque;  qxiite  im- 
pure.   Sp.  gr.,  3t27,  Clarke. 

1  Supplementary  determination  by  n.  8.  Washington  gave  0.90  TiOs  and  0.08  ZrO*.  These  lower  tbb 
AJfOi  to  1.78  per  cent. 

82236»— Bull.  501—15 20 
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A.  From  Diana,  N.  Y.    Partial  analysis  by  £.  A.  Sdmeider. 

B.  FromEmpirecopperdeposits, near Mackay, Idaho.    AnalyaisbyW. O.Wheeler. 
Sp.  gr.,  2.933. 
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PZOTOLITZ. 

A.  Stone  hammer,  at  first  thought  to  be  jade,  collected  among  the  Eskimo  of  Point 
Barrow,  Alaska.  Analyzed  by  F.  W.  Clarke  and  described  by  him  in  Bull.  9.  Pale 
apple  green,  highly  polished,  tough  and  compact.    Sp.  gr.,  2.873. 

B.  Radiated  pectolite,  Bergen  Hill,  N.  J.    Analysis  by  E.  A.  Schneider. 

C.  Another  sample  from  Bergen  Hill.    Analysis  by  G.  Steiger. 

D.  From  the  Spence  mine,  Waldo,  Oreg.    Analysis  by  R.  C.  Wells. 
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AMPmSOLE. 


A.  Tremolite,  pseudomorphous  after  sahlite;  nortbeast  slope  of  Canaan  Mountain, 
Conn.    Analysis  by  W.  F.  Hillebrand. 
,    B.  Tremolite,  found  in  the  serpentine  of  Easton,  Pa.    Analysis  by  L.  G.  Elakins. 

C.  Actinolite  (?),  Corundum  Hill,  N.  C.    Sp.  gr.,  3.062.    Analyzed  by  T.  M. 
Ghatard  and  described  by  him  in  Bull.  42. 


MINKBAUB. 
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D.  Nephrite,  New  Zealand.  Fragment  from  a  dark-green  bowlder.  Analysifl  by 
P.  W.  Clarke. 

£.  Nephrite,  Robenhausen,  Lake  Pf&ffikon,  Switzerland.  Part  of  a  green,  com- 
jMCt,  hig^y  polished  jade  implement.  Sp.  gr. ,  3.015 ;  determined  by  William  Hallock. 
Jbialysb  by  F.  W.  Clarke. 
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F.  Dark-green  nephrite  implement,  from  the  Eskimo  of  Point  Barrow,  Alaska. 
8p.  gr.,  3.012.    Analysis  by  F.  W.  Clarke. 

G.  Nephrite  adze,  Point  Barrow.  Nearly  black,  with  grayish-green  patches. 
8p.  gr.,  2.922,  Hallock.    Analysis  by  F.  W.  Clarke. 

H.  Nephrite  adze.  Cape  Prince  of  Wales,  Alaska.  Dark  green,  laminated  in  two 
flhades,  opaque.    8p.  gr.,  2.989,  Hallock.    Analysis  by  F.  W.  Clarke. 

I.  Worked  nephrite,  St.  Michael,  Alaska.  Dull  apple  green,  fairly  uniform  in  tint, 
semitranslucent  at  edges.    8p.  gr.,  3.006,  Hallock.    Analysis  by  F.  W.  Clarke. 

J.  Jade  implement,  Diomede  Island,  Alaska.  Dark  green,  laminated  in  two  shades, 
opaque.     Sp.  gr.,  3.010,  Hallock.    Analysis  by  F.  W.  Clarke. 
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Trace. 
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K,  L,  M,  N.  Four  samples  of  nephrite,  found  in  place  by  Lieut.  Stoney, 
U.  S.  Navy,  near  the  Kowak  River,  Alaska.  K,  greenish  gray,  splintery-lamellar; 
L,  like  K  but  more  granular.  M,  paler,  nearly  white,  closer  grained.  N,  brownish, 
highly  foliated.  Analyses  by  F.  W.  Clarke.  Ferrous  iron  determinations  by  R.  B. 
Riggs. 

O.  Nephrite  from  Jordansmuhl,  Silesia;  analysis  by  George  Steiger,  typical  material 
from  an  old  locality.  For  details  concerning  nephrites  D  to  N,  see  the  memoir  by 
Clarke  and  Merrill  in  Proc.  U.  S.  Nat.  Mus.  for  1888. 
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P.  Brown  hornblende,  Pierrepont,  N.  Y.    Analysis  by  T.  M.  Chatard. 

Q.  Hornblende  separated  from  gabbro,  east  shaft  of  waterworks  extension,  Wash- 
ington, D.  C.    Analysis  by  R.  B.  Riggs. 

R.  Amphibole  from  the  serpentine  of  Montville,  N.  J.    Analysis  by  L.  G.  Eakins. 

S.  Hornblende  separation,  gedrite,  from  south  of  soapstone  quarry,  Warwick, 
Mass.    Analysis  by  E.  A.  Schneider. 

T.  Hornblende  from  amphibolite  dike,  Palmer  Center,  Mass.  Sp.  gr.,  3.220  at 
31.5**.    Analysis  by  W.  F.  Hillebrand. 

U.  Hornblende  from  amphibolite  bed,  same  locality  and  analyst.  Sp.  gr.,  3.217 
at  29^. 
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a  Admixed  rutlle. 

V.  Hornblende  near  barkevikite.  Separated  from  the  sodalite  syenite  of  Square 
Butte,  High  wood  Mountains,  Mont.  Described  by  Lindgren  in  Am.  Jour.  Sci., 
3d  ser.,  vol.  45,  p.  286.    Analysis  by  W.  H.  Melville. 

W.  Amphibole  separated  from  quartz  diorite,  south  of  Table  Mountain,  on  ridge 
between  Butte  and  Plumas  counties,  Cal.  Described  by  Turner  in  17th  Ann.,  pt.  1, 
p.  521.    Analysis  by  William  Valentine.     Chromium  determination  by  Hillebrand. 

X.  Amphibole  separated  from  amphibole  gabbro,  Beaver  Creek,  Big  Trees  quad- 
rangle, Cal.    Analysis  by  William  Valentine.     See  Bull.  168,  p.  206. 

Y.  Amphibole  separated  from  quartz  monzonite,  Tioga  road,  southeast  of  Mount 
Hoffman,  Mariposa  County,  Cal.  Sp.  ct.,  3.203  at  21.5°.  Analysis  by  W.  F.  Hille- 
brand.   See  Bull.  168,  p.  208. 

Z.  Amphibole  separated  from  the  granite  of  Butte,  Mont.  Incomplete  analysis 
for  lack  of  material.    Analysis  by  H.  N.  Stokee. 
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A.  White  beryl  from  the  tin  mine  at  WinBlow,  Maine.    Opaque,  milky.    Sp.  gr., 
2.707  at  27**.    Analyaia  by  W.  F.  Hillebrand. 

B.  Green  beryl  from  near  Home  post  office  in  eastern  Tenneosee.    Analysis  by 
F.  W.  Clarke. 

C.  Pink  beryl,  from  Oak  Grove,  San  Diego  County,  Cal.  AnalysisbyW.  T.  Schaller. 
Sp.  gr.,  2.753. 
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a  Includes  a  little  FesOs. 


A.  Eleeolite  from  Litchfield,  Maine.  Dark-gray  cleavable  masses,  of  greasy  luster. 
Described  by  F.  W.  Clarke  in  Bull.  42. 

B.  Another  sample  from  Litchfield.    Analysis  by  Geoige  Steiger. 

C.  NephelLte  extracted  by  solution  from  the  elaeolite  syenite  of  Ked  Hill,  N.  H. 
Described  by  Bayley  in  Bull.  Geol.  Soc.  America,  vol.  3,  p.  231.  Analysis  by  W.  F. 
Hillebrand. 
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OAircBnriTE. 

All  from  Litchfield,  Maine.    See  descriptioji  by  Clarke  in  Bull.  42. 

A.  Pftle  yellow,  granular. 

B.  Bright  orange-yellow,  cleavable,  transparent  in  thin  fragments. 

C.  Dingy  pale  yellow,  otherwise  like  B. 

D.  Average  yellow  sample. 

£.  Flesh-colored,  cleavable  mixture  of  elaeolite  and  cancrinite.  Analysis  D  by 
George  Steiger;  the  others  by  F.  W.  Clarke.  CO,  determinations  in  A,  B,  C,  E  by 
R.  B.  Riggs, 
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SODALITE. 

A.  Blue  Bodalite,  from  Litchfield,  Maine.  Analysis  by  F.  W.  Clarke.  Descrip- 
tion in  Bull.  42. 

B.  Blue  Bodalite,  from  Ice  River,  near  Kicking  Uorse  Pass,  British  Columbia. 
Analysis  by  George  Steiger. 

C.  Sodalite  separated  from  the  sodalite  syenite  of  Square  Butte,  Ilighwood  Moun- 
tains, Mont.  See  Lindgren  in  Am.  Jour.  Sci.,  3d  per.,  vol.  45,  p.  286.  Sp.  gr.,  2.265. 
Analysis  by  W.  H.  Melville. 


X 


8iO,.. 
AI,0,. 
FeiO,. 
FeO... 
MgO.. 
CaO... 
NasO.. 
K,0... 
H,0-. 
H,0+. 
CI 


O  equivalent  to  CI.. 


37.33 
31.87 


} 


24.56 
.10 

1.07 

6.83 


101. 76 
1.54 

100.22 


B 


•39.66 

30.09 

.31 


{ 


.18 
22.60 

1.14 
.17 
.79 

6.12 


101.06 
1.39 

99.67 


41.56 
29.48 


.49 

.15 

.49 

19.21 

.91 

.45 

3.73 

4.79 


101.26 
1.08 

100.18 


MIKBRAIiS. 


811 


From  the  Zuni  mine,  Anvil  MouBtain,  near  SUverton,  Colo.    Analyzed  by  W.  F. 
Hillebiand,  and  described  by  Mm  as  a  new  species  in  Bull.  20.    Sp.  gr.,  2.875  at  15®. 

BlOi 24.33 

FegOi 20 

AJtOt 67.88 

KiO 10 

N»iO 24 

LlfO Tnoe. 

HiO laso 

PiQ» 60 

F 6.61 

a 2.91 

102.76 
O  equivalent  to  F  And  a 3.02 

99.74 
OAUTBT. 

A.  White  grosBularite,  35  miles  east  of  Seima,  Fresno  County,  Cal.  Analysis  by 
Geoige  Steiger.    Sp.  gr.,  3.586. 

B.  Giossularite.  Laige  waterwom  pebble,  pale  green,  very  compact.  At  first 
thought  to  be  jade.  From  Eltoro,  40  miles  south  of  Los  Angeles,  Cal.  Described  by 
Clarke  in  Am.  Jour.  Sci.,  3d  ser.,  vol.  50,  p.  76.    Analysis  by  Steiger.    Sp.  gr.,  3.485. 

C.  D,  £.  Three  samples  of  garnet  from  Italian  Mountain,  Gunnison  County,  Colo. 
Sp.  gr.:  A,  3.72  at  16**;  B,  3.629  at  23^;  C,  3.721  at  17.2^.    Analyses  by  L.  G.  Eakins. 

F.  Pyrope  from  the  peridotite  dike  of  Elliott  Coimty,  Ky.  Described  by  Diller  in 
Bull.  38.    Analysis  by  T.  M.  Chatard. 

G.  Gramets  from  Hawkes's  quarry,  Goshen,  Mass.    Almandite.    Analysis  by  Steiger. 


A 

B 

C 

D 

£ 

F 

0 

8iO« 

38.59 

None. 

22.24 

37.64 

Trace. 

22.84 

37.89 

39.26 

36w88 

41.32 

.16 

21.21 

.91 

4.21 

7.93 

.34 

4.94 

19.32 

.07 

37.30 

TiOi 

.24 

AJaOs 

7.90 

19.63 

10.34 

21.84 

Cr«Oi      

FeiOi 

.45 
.36 
.10 
35.97 
.64 

None. 

None. 
.31 
.80 

.79 
.26 

16.43 

4.48 

17.51 

.98 

FeO      

32.62 

MnO 

Trace. 

36.61 

Trace. 

.16 

Trace. 

1     .08 

'34.85' 
.43 

Trace. 

1.86 

CbO 

36.66 

.44 

\      .13 

1.74 
Trace. 

35.43 

.59 

/    1.10 

Trace. 

.36 

3.19 

MjjO 

2.50 

NftfO 

KjO 

H.0— 

}  •- 

None. 

H«0+ 

P^ 

COj 

.39 
.17 

F 

ioao2 

10a4O 

99.70 

10a22 

100.22 

100.58 

100.53 

H.  Spessartite  from  Amelia  Court  House,  Amelia  Coimty,  Va.  Pale  brown,  crystal- 
line masses.    Analyzed  by  F.  W.  Clarke  and  described  in  Bull.  60. 

I.  Spessartite  from  Llano  County,  Tex.  Yellow,  granular.  Analyzed  by  W.  H. 
Melville  and  described  in  Bull.  90.    FeO  could  not  be  separately  determined. 

J.  Spessartite  from  cavities  in  rhyolite,  Nathrop,  Colo.  Brilliant  crystals.  Sp.  gr., 
4.23  at  18**.  Described  by  Cross  in  Am.  Jour.  Sci.,  3d  ser.,  vol.  31,  p.  432.  Analysis 
by  L.  G.  Eakins. 

K.  Garnet  from  the  Peacock  mining  claim.  Seven  Devils  mining  district,  Idaho. 
Associated  with  bomite  and  powellite.  Analyzed  by  W.  H.  Melville  and  described 
in  Bull.  90. 

L,  M.  Two  samples  andradite  from  Clifton,  Ariz.    Analyses  by  George  Steiger. 

N.  Andradite,  from  the  Jumbo  mine.  Copper  Mountain,  Prince  of  Wales  Island, 
Alaska.    Analysis  by  W.  T.  Schaller. 
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H 

I 

J 

K 

L 

M 

N 

SlOt 

35.35 

35.93 

Trace. 

18.06 

\    4.00 

31.77 

8.48 

Trace. 

.09 

}  •" 

35.00 

s&e7 

80.20 

None. 

.78 

32.43 
.32 
.27 

29.97 

42.68 

None. 

1.53 

3L41 

.30 

.43 

23.37 

85.18 

TiOt 

AljOi 

2a41 
2.75 
1.75 

38.70 
.94 

18.55 
/  .32 
\  14.25 

29.48 
1.15 

iao6 

lOuOO 
.91 

"33.'35' 

5  15 

FeiOi 

25.06 

FeO 

.40 

Mt»o... 

CaO 

XI  311 

BaO 

MeO 

None. 

r-M' 

.77 
Trace. 

None. 
None. 
None. 

None. 

QB 

NaK)..  

^ 

CuO 

P^5 

None. 
/     .03 
\     .30 

.00 
/     .13 
\     .44 

Trace. 

H«o-:::.: 

H10+ 

}     .27 

}  •« 

}  •" 

}    •« 

ioai7 

100.11 

100.33 

99.84 

ioa30 

99.67 

99.  OS 

0,  F.  Andradite  from  White  Knob,  near  Mackay,  Idaho. 

Analyaee  by  Chase  Fahner.    Two  distinct  specimens. 

Q.  Andradite  from  the  Empire  mine,  Duquesne  Gamp,  Fatagonia  Motintains,  Ariz. 
Analysis  by  W.  T.  Schaller. 

R.  Andradite  from  Uncompahgre  quadrangle,  Colorado.  Approximate  analysis 
by  Schaller. 


8iO«... 

AlaOt.. 
FeiOt.. 
FeO... 
MgO... 
CftO... 
NacO.. 
KiO... 
H»0-. 
HfO+. 
TlOt... 
CO,.... 
PfO».., 
HnO.., 


36.92 

8.75 

10.85 

.50 

.17 
33.71 
.31 
.21 
.21 
.39 
.26 
.95 
.30 
.67 


100.20 


30.57 
7.56 

20.34 
1.24 
2.10 

30.20 


,30 

54 

,20 


,23 
,60 


99.88 


37.16 

8.47 

28.11 

None. 

.51 

80.23 


Present. 


99.48 


84.30 

4.46 

24.08 

.52 
81.06 


0  5.08 


99.51 


a  Equivalent  to  4.57  TijO». 


CHB7S0LITE. 


A.  Transparent  green  pebbles  from  near  Fort  Wingate,  N.  Mex.    Analysis  by 
E.  A.  Schneider. 

B.  Transparent  oli\Tne  from  the  meteorite  of  Kiowa  Coimty,  Kans.    Described  in 
Bull.  78.    Sp.  gr.,  3.376  at  23.2**.    Analysis  by  L.  G.  Eakins. 

C.  Olivine  from  the  peridotite  dike  of  Elliott  County,  Ky.    Described  by  Diller  in 
Bull.  38.    Analysis  by  T.  M.  Chatard. 

D.  Olivine  from  the  peridotite  at  Kiddles,  Or^.    The  rock  is  the  matrix  of  nickel 
silicates.    Described  by  Diller  and  Clarke  in  Bull.  60.    Analysis  by  F.  W.  Clarke. 

E.  Olivine  from  olivine  gabbro,  west  side  of  Birch  Lake,  Minn.    Described  by 
Bayley,  Jour.  Geology,  vol.  1,  p.  688.    Analysis  by  W.  F.  Hillebrand. 

F.  Olivine  separated  from  the  "hampshirite  "  of  Chester,  Mass.    Analysis  by  W.  T. 
Schaller. 

G.  Olivine  from  olivine  basalt,  Mauna  Loa,  Hawaiian  Islands.    Collected  by  R.  A. 
Daly.    Analysis  by  G.  Steiger. 


MIKBRAL8. 


818 


A 

B 

C 

D 

E 

P 

a 

BIOi. 

41.08 

40.70 

40.06 
.07 
.39 
.24 
2.36 
7.14 
.20 

Trace. 
46.68 
1.16 
.06 
.21 
.14 
.66 
.04 

42.81 

'*:79" 
2.61 
7.20 

""".'26' 

"'45:i2* 
None. 

35.58 

1.22 

.92 

Trace. 

}  33.91 
.35 

}  •» 

26.86 
.90 

89.48 

}    7.83 
.12 

40.42 

TiOi 

.06 

AWOi 

Trace? 

.50 

CftOi 

.18 

FciOi 

.51 

5.71 

.10 

.42 

.18 

10.79 

.14 

.02 

I    11.44 

p*o 

MpO 

.10 

NiO 

.34 

OoO 

McO 

51.11 

48.02 

49.26 
None. 

47.06 

CtX> > 

.28 

NaaO 

So.:::::::::::::::::...: 

H«0— 

.05 
.23 

}      .57 

\     .20 

1.20 
1.49 

p.O» 

.77 

100.11 

99.85 

99.42 

99.36 

100.25 

100.10 

100.52 

HODOKDfSOVITE. 

New  species  from  Franklin  Furnace,  N.  J.    Described  by  C.  Falache  and  W.  T. 
Schaller  in  Jour.  Washington  Acad.  Sci.,  vol.  3,  p.  474. 
Average  of  three  analyses  by  Schaller. 

SiOt 19.86 

MnO 20.08 

ZnO 52.08 

CftO 03 

MgO 04 

HiO 5.77 

100.21 


In  fine  needles,  from  the  Tres  Hermanas  mine,  N.  Mex.  Collected  by  W.  Lind- 
gren.  Analysis  by  G.  Steiger.  Mineral  not  quite  pure.  Contains  admixed  car- 
bonates. 

BiOj. 23.52 

(Fe,Al)tO» 26 

ZnO 66.18 

CaO 5.78 

COi 4.59 

HtO 57 

MnO None. 

99.90 
FKISDELITE. 

From  the  Taylor  mine,  Franklin  Furnace,  N.J.  Collected  by  C.  Palache.  Analysis 
by  W.  T.  Schaller. 

810s 34.60 

FeO 1.45 

MnO 48.00 

MgO 98 

CaO 63 

ZnO 1.05 

HtO— 1.04 

HsO+ 9.08 

a 3.43 

101.25 
O 77 

100.48 
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From  a  gulch  on  the  side  of  Italian  Mountain,  Gunnison  County,  Colo.    Analysis  by 
L.  A.  Eakins. 

"SiOs 67.56 

AliOi 21.5S 

FetOi Tnoe. 

CaO 6.18 

KiO 1.64 

NaiO 7.43 

HiO 3.23 

CI 2.82 

100.38 
O  equhraleot  to  CI 68 

90.76 
MSULITB. 

Collected  by  E.  S.  Laisen  near  Iron  Hill,  Uncompahgre  quadiungle,  Coloiado. 
Analyses  by  W.  T.  Schaller. 

A.  Melilite. 

B.  Decomposition  product  of  melilite.    Regarded  by  Laisen  and  Schaller  as  a  defi- 
nite mineral,  and  named  cevollite. 


SiOi 

TiO, 

AljOa 

FeiOs  (in  magnetite) 

FeO 

MgO 

CaO 

MnO. 


NaiO. 
EtO.. 


PsO»  (in  apatite) 
CO,  (Incaicite).. 

H,0+ 

Insoluble 


42.07 

.20 

ia30 

.50 

2.18 

4.15 

86.41 

.16 

3.24 

Tnoe. 

.82 

.80 

.47 


100.40 


27.06 

Trace. 

11.40 

2.81 

.17 

3.84 

20.27 


2.10 
Traoa. 


6.13 
1^06 


90.08 


VESXTTIANITE . 

A.  Finely  crystallized  material  from  Italian  Mountain,  Gunnison  County,  Colo. 
Analysis  by  L.  G.  Eakins.     Sp.  gr.,  3.394  at  20°. 

B.  From  Nevada,  24  kilometers  northeast  of  Silver  Peak.     Analysis  by  Geoige 
Steiger. 

C.  Pale  green,  massive.     South  Fork  of  Indian  Creek,  12  miles  from  Happy  Camp, 
Siskiyou  County,  Cal.     Analysis  by  Steiger. 

D.  From  35  miles  east  of  Selma,  Fresno  County,  Cal.    Green,  massive,  resembling 
jade.    This  variety  is  known  as  californite.    Analysis  by  Steiger.     Sp.  gr.,  3.359. 

E.  From  Franklin  Furnace,  N.  J.    Collected  by  C.  Palache.    Analysis  by  Steiger. 
Sp.  gr.,  3.451. 


MINEBALS. 


315 


A 

B 

C 

D 

E 

KOi 

37.11 

36.80 

.66 

17.53 

1.56 

3.27 

.48 

1.23 

85.00 

.13 

.10 
\    1.56 
^      .07 

.66 

.88 

35.86 

.10 

18.35 

1.67 

.39 

.05 

5.48 

83.51 

P^one. 

\None. 

.29 

4.18 

.02 

None. 

None. 

36.65 

36.41 

TiOt- 

AlflOs 

19.30 
3.31 

18.89 

.74 

.74 

None. 

8.33 

35.97 

"".M 
3.42 

17.85 

F«k)k. : 

}  1.86 
1.75 

PW) 

MdO 

Mgn 

3.80 
36.24 

1.88 

CfcO 

38.81 

NaaO 

.44 

So:....: 

.50 

HaO— 

I  •" 

.84 

H1O+ 

3.51 

P-Ok. 

COi 

.91 
.13 

F 

.58 

.36 

ZnO 

1.74 

CuO 

1.48 

PbO 

Trace. 

L4S8  0 

100.49 
.24 

99.92 
.36 

99.85 

100.26 
.05 

100.23 
.15 

100.25 

99.56 

100.21 

100.06 

Z0X8ITE. 

A.  Zoisite  from  gabbro,  east  shaft  of  waterworks  extension,  Washington,   D.  G. 
Anal3rBi9  by  F.  W.  Clarke;  iron  determination  by  R.  B.  Riggs. 

B.  Rose-red  zoisite,  James's  mica  mine,  Yancey  County,  N.  C.    Sp.  gr.,  3.352  at 
27^ .    Analysis  by  L.  G .  Eakins. 

C.  Saussurite  from  gabbro,  Sacramento  River  road,  37  miles  north  of  Pit  River  ferry, 
Shasta  County,  Cal.    Sp.  gr.,  3.148.    Analysis  by  F.  W.  Clarke.    See  Bull.  9. 

D.  Saussurite  from  the  Saas  Valley,  Switzerland.    Fale  greenish.    Sp.  gr.,  3.37. 
Analysis  by  F.  W.  Clarke;  iron  determination  by  R.  B.  Riggs. 


A 

B 

C 

D 

SiOi. 

45.12 
30.53 

38.98 

31.02 

4.15 

"  '.'23" 

"'a.'so' 

42.79 
29.43 

48.29 

AlsOi 

27.65 

FeiOi 

FeO 

1.90 

3.65 

1.45 

MnO 

MeO 

.42 

17.34 
2.02 
1.09 

.74 

1.40 

18.13 

2.51 

5.36 

CaO 

12.96 

NasO 

3.57 

KtO 

Trace. 

HtO 

2.03 

2.42 

.54 

99.16 

100.21 

100.33 

99.81 

EPIDOTE. 

A.  Dark-gray  brilliant  crystals  from  Phippebuig,  Maine.    Analyzed  by  W.  F. 
Hillebrand  and  described  in  Bull.  167. 

B,  C.  Epidote  from  Italian  Mountain,  Gunnison  County,  Colo.    Sp.  gr.:  B,  3.448 
at  25**;  C,  3.452  at  17**.    Analysis  by  L.  G.  Eakins. 

D.  From  Shasta  County,  Cal.    Analysis  by  W.  T.  Schaller. 
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SiOi... 
A1,0,. 
FeiO,. 
FeO... 
MnC. 
MgO.. 
CaO... 
Na«0.. 
KsO... 
H,0-. 
H,0+. 
TiOf . . 
F 


LenO. 


38.54 

28.39 

6.89 

.50 


Trace. 
24.12 


I    2.26 
None. 


100.70 


B 


38.21 

28.70 

8.16 


24.30 
.21 


}  • 


10 


.35 


100.03 
.15 


09.88 


37.22 

21.09 

12.80 

.79 

.11 

Trace. 

23.36 

.06 


I    1.61 


100.10 
.02 


100.06 


D 


{ 


38.22 

25.12 

8.75 

1.25 

.10 

Trace. 

22.77 

.11 

.06 

.52 

3.01 

.33 


100.36 


PISDMOVTITE. 

From  the  rhyolite  of  Pine  Mountain,  near  Monterey  station,  Maryland.    Contains 
a  little  admixed  quartz.    Analysis  by  W.  F.  Hillebrand. 

SiOf \ 47.37 

AlfOi 18.65 

CeiOj 75 

Other  rare  earths,  mol.  wt.  at  295 1.28 

FeiOi 4.02 

MnsOs 6.85 

MnO 1.92 

PbO 14 

CuO 11 

CaO 15.82 

MgO 25 

KjO 68 

Na,0 23 

LijO Trace. 

HiO- 14 

HjO+ 1.94 

P»Oi Trace. 


100.06 


ALLANITE. 

From  Platte  Mountain,  Douglas  County,  Colo.    Sp.  gr.,  3.52  at  29°.     Analysis 
by  L.  G.  Eakius.     See  Proc.  Colorado  Sci.  Soc.,  vol.  2,  p.  32. 

SlOi 31.13 

AliOi 11.44 

FeiO« 6.24 

CejOi 12.60 

(La,  Di)a03 la  98 

FeO 13.50 

BaO 27? 

MnO 61 

CaO 9.44 

MgO 16 

KjO Trace. 

NajO 56 

HiO 2.78 

COi 21 

PfOs Trace. 

99.91 


MIKEBALS. 
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A.  Frcmi  Patenon,  N.  J.    Analysu  by  G.  Steiger. 

B.  From  Franklin  Furnace,  N.  J.    Collected  by  C.  Palache.    Analysis  by  Steiger. 
8p.  8;r.,  2.965. 

C.  Ftom  Smiths  Mountain,  near  Oak  Grove,  San  Diego  County,  Cal.    Sp.  gr.,  2.895 
to  2.909. 

D.  Crystals  from  C.    Analyses  C,  D,  by  W.  T.  Schaller. 

E.  fVom  Fassa,  Tyrol.    Analysis  by  E.  A.  Schneider. 


A 

B 

C 

D 

E 

SIOi 

42.31 

19.95 

tt.20 

None. 
2A.93 

None. 

43.80 

22.70 

\      .34 

43.48 

24.52 

\      .34 

42.93 
2A.64 

48.82 

AkO* 

2&50 

FeiOt 

Trace. 

FeO 

CaO 

27.35 

None. 

.93 

.18 

.24 

1    4.86 

*27.i9 

27.06 

26.49 

MgO 

NiO 

KgO 

HsO  at  100* 

.21 
1    4.81 

4.32 

.17 

4.26 

f       .17 

HfO  at  250*-a00* 

.14 

HflO  by  Icnitkm 

4.70 

p 

MnO 

.30 
Trace. 
Tracer 

ZnO 

CaO 

100.11 

ioai9 

ioao2 

100. 6S 

10a82 

TOPAZ. 

A.  White,  opaque  topaz  from  Stoneham,  Maine.    Sp.  gr.,  3.51. 

B.  Alteration  product  of  A,  greenish.    Sp.  gr.,  3.42.    Analyses  A  and  B  by  J.  E. 
Whitfield.    See  discussion  by  Clarke  in  Bull.  27. 

C.  Topaz  from  Florissant,  Colo.    Sp.  gr.,  3.578  at  22°.    Analyzed  by  W.  F.  Hille- 
brand,  and  described  in  Bull.  20. 


SiOs.. 

AltOi. 

CaO.. 

MgO.. 

KiO.. 

Na«0. 

HiO.. 

F 


O  equivalent  to  F . 


31.92 
57.38 


.15 

1.33 

.20 

16.99 


107.97 
7.16 


100.81 


B 


35.15 

63.18 

1.32 

.17 

1.52 

1.2S 

.90 

12.88 


106.40 
5.42 


loaos 


c 


33.15 
57.01 


16.04 


106.20 
6.75 


99.45 


The  final  alteration  of  the  Stoneham  topaz  is  into  muscovite.     (See  p.  330.)    The 
alteration  product  here  given  represents  the  beginning  of  the  process. 


STTJ.TMAinTE. 


A.  Fibrolite  adze  from  Brittany.     Sp.  gr.,  3.147.     Analysis  by  F.  W.  Clarke.     See 
BuU.  60. 
P.  From  Tuolumne  County,  Cal.    Analysis  by  H.  N.  Stokes. 


318 


ANALYSES  OF  BOCKS  Ain>  MINERALS^  1880-1914. 


810| 

AJtO, 

FeiO« 

MgO 

HsO,  Ignition 


B 


3&70 
62L18 


.27 


98.15 


Pale-green  variety,  aasociated  with  the  dnmortierite  of  Clip,  Ariz.  Analyzed  by 
W.  F.  Hillebrand.  Titanic  oxide  is  present  in  appreciable  amounts,  but  was  not 
separated  from  alumina.  The  mineral  contained  a  few  black,  nonmagnetic  grains, 
which  may  have  carried  the  titanium.    Sp.  gr.,  3.656  at  18.5^. 

SiOi Sflwao 

AltOiTTiOt) «2.a 

FqKH....^ 73 

FeO Undet. 

CuO Trace. 

Ignition. a  40 

99.91 
OUSTEBITX, 

A  new  species,  collected  by  J.  B.  Umpleby,  about  3^  miles  south  of  Mackay,  Custer 
Coimty,  Idaho.  Analysis  by  W.  T.  Schaller.  Described  in  Am.  Jour.  Sci.,  4th  ser., 
vol.  36,  p.  385. 

SiOi 3117 

CaO ; 66uU 

MgO LW 

H|0 &30 

F 8.12 

Magnetite L  00 

102.89 
LessO 3.42 

99.47 
ILVAITS. 

From  Golconda  mine,  South  Mountain,  Owhyee  County,  Idaho.  Analysis  by 
W.  F.  Hillebrand.     Sp.gr.,  4.059  at  31°. 

SlOi 29. 16 

AltOi 52 

FeiOi 2a  40 

FeO 29.14 

MnO &51 

CaO 13.02 

MgO 15 

NatO 08 

HtO- 15 

HiO+ 2.64 

10a4l 

caulmhtb. 
White,  highly  cr>'8talline.     From  Sterling,  N.J.    Analj'sis  by  George  Steiger. 

8tO« 24.15 

AUO. ^      j^ 

FtiO. /     '^^ 

MaO 67.55 

OaO 12 

HiO- 27 

H|0+ 7.68 

99.96 


lONERALS. 
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Ttom,  Tiburon  Peninmila,  Oal.    Collected  by  F.  L.  Ransome.    Analyais  by  W.  F. 
BSllebimnd. 

BiOs 38.45 

TIOi 38 

AliOi 31.86 

I*lO» 80 

FW) 10 

MnO Trace. 

0»0 17.62 

MgO 17 

KaO 23 

N%0 06 

Igi^tion 11.21 

loass 

STAXTKOLXTX. 

Altered  staurollte  from  Liberty  Grove,  Cecil  County,  Md.  About  two-thirds 
muflcovite.    Analysis  by  George  Steiger. 

SlOi , 50.17 

TlOj 56 

AlfOt 27.97 

FeiOi 6.13 

FeO 1.18 

MgO 1.15 

KiO * 7.n 

NaiO 48 

HiO— 42 

HfO+ 3.94 

P|0» 06 

99.82 

OADOLnnrz. 

Analyses  by  L.  G.  Eakins. 

A.  From  Lbmo  County,  Tex.     Sp.  gr.,  4.239  at  17.4°. 

B,  C.  From  Devils  Head  Mountain,  Douglas  County,  Colo.  Specific  gravities: 
B,  4.56  at  17°;  C,  4.59  at  25.5°.  Described  in  Proc.  Colorado  Sci.  Soc.,  vol.  2,  pt.  1, 
p.  32. 


SIOi 

ThO, 

AljOi 

FeiO, 

Ce.0, 

(U,Dl)«Oi 

Y,0, 

EriOa 

FeO 

ICnO 

010 

CaO 

MgO 

K«0 

NfttO 

HfO 

P«0» 


23.79 
.58 


.96 
2.62 
5.22 
|<»41.55 

12.42 

Trace. 

11.33 

.74 

Trace. 

Trace. 

Trace. 

1.03 

.05 


100.29 


B 


22.13 

.89 

2.34 

1.13 

11.10 

21.23 

/  69.50 

\M2. 74 

10.43 


7.19 
.34 
.14 
.18 
.28 
.86 


100.48 


a  Molecular  weight.  260. 


21.86 

.81 

.54 

3.50 

6w87 

19.10 

»12.63 

l»  15.80 

11.36 

.11 

5.46 

.47 

.16 

.20 

.32 

.74 


100.02 


b  Molecular  weight  Y,  £r  group:  in  B,  296;  in  C,  294. 
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TTTBZALZTB. 


From  the  Baringer  mine,  Llano  County,  Tex.    Analyzed  by  W.  F.  Hillebiand, 
and  diacuflsed  in  Am.  Jour.  Sci.,  4th  ser.,  vol.  13,  p.  145. 


SlOt 29.68 

TlOt 05 

ThOt 10.85 

UOs l.M 

CeiOi 3.07 

La«0«  group,  mol.  wt.,  335.6 5.18 

YfOsgroap,  mol.  wt.,  265.8 43.45 

Fe»0« 76 

FeO l.flO 

MnO 88 


PbO 

CeO 

MgO 

HfO— 

HiO+ 

COt 

PiO» 

A,  He,  F,  and  alkalies  by  dffltorenoe. 


0.80 
.87 
.16 
.32 
.04 
.11 
.12 
.31 


loaoD 


KOWLAHDITE. 


From  Llano  County,  Tex.    Analysis  by  W.  F.  Hillebrand,  with  discusBion  in 
Bull.  113.    Sp.  gr.,  4.513  at  15.5^. 


SiOs.. 
Xa... 

ThOi. 
CesOs. 


26.04 

39 

5.06 

LaiOt  group,  mol.  wt.,  336.8 9.34 

YtfOi group,  mol.  wt.,  266.2 47.70 

FeiOt 09 

FeO ^ 4.39 

MnO 67 

CbO 50 


MgO.... 
Alkalies. 

H»0 

COs 

F 

PfO».... 


O  equivalent  to  F . 


1.83 

.28 

.24 

.34 

3.87 

Tnoe 

101.12 
1.63 

99.49 


MAOKDrTOSHITS. 


From  Llano  County,  Tex.    Analyzed  by  W.  F.  Hillebrand  and  discussed  in  Bull. 
113.     Sp.  gr.,  5.43  at  21.4°.     Only  nine-tenths  of  a  gram  available  for  analysis. 


SiOj 13. 90 

UOi 22.40 

ZrOf 88 


ThOj 

CejOs 

LajOi  group. 
Yt«0»  group. 

PbO 

FeO 


45.30 

1.86 

3.74 
1.15 


CaO 

MgO 

KsO 

(Na,Li),0. 

PjOs 

HaO— 


0.59 

10 

42 

68 

67 

50 

H»0+ 4.31 


96.50 


CYRTOLITE. 


A  doubtful  mineral  from  Devils  Head  Mountain,  Douglas  Coimty,  Colo.  Analyses 
by  W.  F.  Hillebrand,  with  description  in  Proc.  Colorado  Sci.  Soc.,  vol.  3,  pt.  1,  p.  44. 
Brown  crystalline  growths  of  irregular  form.  Sp.  gr.:  A,  3.70;  B,  3.60;  C,  3.64.  The 
material  may  be  a  mixture  of  cyrtolite,  or  some  analogous  alteration  of  zircon,  with 
limonite  and  a  phosphat^e. 


a  A  mixture  of  indefinable  earths  with  some  uranium  and  a  trace  of  titanium. 
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SiOi 

TMH 

BnOt 

ZrOi 

ThOi 

CeiOi 

Y«Oi 

FbKH 

MnO 

QU) 

UgO 

KtO 

NM) 

HfO 

PiO* 

F 


1 


20. 

47. 

1. 


4. 
2. 
5. 

• 

1. 


12. 
1. 


06 

99 

16 
06 
19 

n 

27 
53 
47 
99 
13 
20 
40 
87 
64 
25 


100.04 


20.64 
.71 
.03 

47.81 

i.ao 

4.76 

2.48 

5.97 

.57 

1.98 

.11 

.10 

.60 

12.00 

1.75 

.42 


19.21 
51.00 

.00 

4.56 

S.I8 

4.86 

.88 

2.15 


.17 
.42 
12.97 
.98 
.42 


100.98 


100.74 


DAHBUltZTB. 

From  RuflBell,  N.  Y.    Analysis  by  J.  E.  Whitfield.    See  Bull.  55. 

BKh 49.70 

BiOi 25.80 

CaO 23.26 

FeiOipAlflOs l.Oa 

Ignition 0.20 

99.96 
DATOLZTB. 

From  Beigen  Hill,  N.  J.    Analysis  by  J.  E.  Whitfield.    See  Bull.  55: 

8iO, 86.74 

BsOt 22.60 

OftO 35.14 

FeO 31 

HfO 6.14 

99.93 


Analyses  A,  B,  by  J.  E.  Whitfield,  with  discuflsion  in  Bull.  55. 

A.  Glove  brown,  from  Cornwall,  England.    Translucent. 

B.  Pearl  gray,  from  Boui^  d'Oisans,  Dauphlny.    Transparent. 
0.  From  Moosa  Canyon,  Bonsall,  San  Diego  County,  Cal. 

D.  From  Consumnes  copper  mine,  Amador  Coimty,  Cal. 
Analyses  C,  D,  by  W.  T.  Schaller. 


A 

B 

C 

D 

810,    

42.10 

17.40 

3.06 

5.84 

20.53 

4.63 

.66 

4.64 

1.80 

41.53 

17.90 

3.90 

4.02 

21.66 

3.79 

.74 

4.62 

2.16 

42.61 

17.43 

.38 

7.53 

19.74 

4.10 

.44 

6.04 

1.56 

42.79 

AkO. 

16.88 

FeiOi    

PeO        

4.22 

CftO        

19.21 

MnO 

8.70 

ll£0  

.00 

Bib« 

•  6.70 

iio;;.:;::.:.:::::::: 

1.85 

100.66 

100.32 

99.83 

100.00 

a  By  diflerenoe. 


82236'— Bull.  691—16- 


-21 
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DTTMOKTIXBITB. 

A.  Harlem,  N.  Y.  Analyais  by  R.  B.  Rlggs.  See  Am.  Jour.  Sci.,  3d  ser.,  vol.  34, 
p.  406.    Gontained  some  tourmaUne. 

B.  Harlem,  N.  Y.    Analyms  by  J.  E.  Whitfield. 

C.  Near  Clip,  Yuma  County,  Ariz.    Analysis  by  J.  E.  Whitfield. 

D.  Purified  sample  from  Clip.  Analysis  by  Whitfield.  Specific  gravity  a  little 
over  3.265.  See  note  by  Whitfield  in  Bull.  60  and  paper  by  Diller  and  Whitfield  in 
Bull.  64. 

E.  F.  Two  samples  from  Ddiesa,  San  Diego  Coimty,  Cal. 

G.  North  fork  of  Washougal  River,  Skamania  County,  Wash.  Analyses  E,  F,  G, 
by  W.  T.  Schaller,  and  discussed  by  him  in  Bull.  262. 


A 

B 

C 

D 

£ 

F 

a 

SiOi 

34.82 

31.44 

31.52 

27.90 

28.56 

28.78 

28.  SI 

T10«    

.96 

TW). 

1.49 

63.31 

.21 

1.40 

63.30 

.25 

AliOi. 

66.30 

Trace. 

Trace. 

.57 

1.76 

1.04 

•  2.96 

4.07 

68.91 

63.96 

64.49 

60.75 

FeiOi    

2.48 

CbO  

Trace.' 

Trace. 
.52 
.37 
.11 

•  1.34 
2.62 

.68 

UmO 

Trace. 

Naib 

iSo 

HiO 

•  1.72 

4.95 

.20 

1.53 
5.21 

1.51 
5.53 

2.12 

B*Oi 

5.54 

p^» 

100.52 

100.35 

100.14 

99.35 

100.33 

100.  n. 

100.03 

•  Loss  on  ignition. 


TO 


LITHIA  TOITRMALINB. 

Analyses  A  to  H,  inclusive,  by  R.  B.  Riggs.     Discussed  by  Riggs  in  Bull.  55. 

A.  Pink  center  of  cry.stals  having  a  green  margin,  from  Calhao,  province  of  Minas 
Geraes,  Brazil.     Sp.  gr.,  3.028. 

B.  Pale  green,  border  of  A. 

C.  Olive  green,  also  from  Calhao,  Brazil. 

D.  Rose  colored,  massive,  from  Black  Mountain,  Rumford,  Maine.     Sp.  gr.  2.997. 

E.  Dark  green,  massive,  same  locality  as  D. 


A 

B 

C 

D 

E 

SiOj 

37.19 

42.43 

None. 

.52 

.79 

None. 

.57 

1.73 

2.24 

.23 

None. 

10.06 

3.90 

Trace? 

37.39 

39.65 

.15 

2.29 

1.47 

None. 

.49 

1.71 

2.42 

.25 

Trace. 

10.29 

3.63 

.32 

36.91 

38.13 

.31 

3.19 

2.22 

.04 

.38 

1.61 

2.70 

.28 

.11 

9.87 

3.64 

.14 

38.07 
42.24 

"".'m' 

.35 

.07 

.56 

1.50 

2.18 

.44 

None. 

9.99 

4.26 

.28 

36.53 

AljOi. 

38.10 

FeiOi 

None. 

FeO 

6.43 

MnO 

.32 

MkO 

None. 

CaO  

.34 

LiiO  

.95 

Na«0 

2.86 

KjO 

.38 

PtOft     

Trace. 

BtOi    

10.22 

HjO 

3.52 

F 

.16 

0  eaiilyalent  to  F 

99.66 

100.06 
.13 

99.53 
.06 

100.29 
.12 

99.81 
.07 

99.93 

99.47 

100.17 

99.74 
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F.  Ck^rleoB  to  very  pale  pinldflh  or  greeniflh  cryBtalfl,  Aubuni,  Maine.    Sp.gr.,  3.07. 

G.  Id^trgteeia  crystals,  Auburn,  Maine. 

H.  Dark  green,  massiTe  tourmaline.  Auburn,  Maine. 
I.  Pink,  Mesa  Grande,  San  Diego  County,  Cal. 
J.  Pale  green,  Mesa  Grande. 

K.  F^e-rose  color.  Island  of  Elba.    Sp.  gr.,  3.04-3.05. 

Analyses  I,  J,  K,  by  W.  T.  Schaller.    Schaller's  analyses  are  published  and  discussed 
by  him  In  Zeitschr.  Kryst.  Min.,  vol.  51,  p.  321. 


8iOs.. 
AliO,. 

TIK)».. 
FeKH. 
FeO... 
MnO.. 
MrO.. 
CitO... 
UiO.. 
NftfO.. 
KfO... 
B,0,.. 

HiO.. 
F 


38.14 
39.00 


.30 

1.38 

1.88 

Trace. 

.43 

1.34 

2.36 

.27 

10.25 

Trace. 

4.16 

.62 


100.23 
.26 


99.97 


G 


37.85 
37.73 


.42 

3.88 

.51 

.04 

.49 

1.34 

2.16 

.62 

10.55 

Trace. 

4.18 

.62 


100.39 
.26 


100.13 


H 


36.26 
36.68 


.15 

7.07 

.72 

.16 

.17 

1.05 

2.88 

.44 

9.94 

Trace. 

4.06 

.71 


100.28 
.30 


99.96 


37.57 

42.18 

Trace. 

}  .4 

.24 

None. 

1.20 

1.92 

2.05 

None. 

ia65 


3.38 
.39 


99.77 
.17 


99.00 


36.72 

41.27 

.06 

1.13 

1.48 

None. 

.87 

1.76 

2.23 

None. 

10.60 


{• 


3.33 
.31 


99.76 
.13 


99.63 


87. 8S 

43.86 

.04 

'*.*ii 

.11 

None. 

.07 

1.66 

2.43 

None. 

10.28 


3.47 
.10 


loaoi 

.04 


99.97 


The  following  analyses  represent  alteration  products  of  lithia  tourmaline: 
L.  From  the  Rumford  rubellite. 
M.  From  the  rubellite  of  Hebron,  Maine. 

N.  Pink  tourmaline,  Pala,  San  Diego  County,  Cal.,  partly  altered. 
0.  Tourmaline  N,  almost  completely  altered.    Analyses  L,  M,  by  Riggs;  N,  0,  by 
Schaller. 


L 

M 

N 

O 

SIOi 

53.03 

31.67 

.51 

43.90 
38.71 
.58 
.25 
.04 
.05 
.41 

"i.ds" 

10.92 
Trace. 

}    4.25 

None. 

36.98 
43.09 

37.06 

AliOi 

44.25 

FeiOs 

FeO 

MnO 

Trace. 

Trace. 

Trace. 

.26 

.54 

9.44 

Trace. 

}    4.80 
TraceT 

Trace. 

Trace. 

.25 

1.28 

2.02 

2.29 

«7.66 

/    1.16 

undet. 

Trace. 

M«0 

.10 

Cab 

.22 

LUO 

1.27 

Na«0 

1.06 

K|0 

1.95 

B«Oi 

a2.46 

HiO- 

.83 

HiO+ 

10.81 

p 

Undet. 

100.25 

100.16 

100.00 

loaoo 

«  By  dllTerence. 


MAGNE8IAN  AND  IRON  TOURMAUNE8. 

Analyses  A  to  L  by  R.  B.  Riggs.    See  Bull.  55. 

A.  White  to  light-brown  crystals,  Dekalb,  St.  Lawrence  County,  N.  Y. 
3.085. 

B.  Brown  tourmaline,  Gouvemeur,  St.  Lawrence  County,  N.  Y. 

C.  Cinnamon-brown  crystals,  Hamburg,  N.  J. 


Sp.  gr., 
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D.  BriliiaDt  black  crystals,  Pierrepont,  St.  Lawrence  County,  N.  Y.    8p.  gr.,  3.08. 

E.  Dark-brown  crystals,  Orford,  N.  H. 

F.  Dark-brown  crystals,  Monroe,  Conn. 


SiO,.. 

TIG,. 

AliOa. 

FeiOa. 

FeO.. 

lioO. 

MgC. 

CaC. 

SrO... 

LlsO.. 

NaiO. 

EsO.. 

B,0,. 

p,o». 

HsO.. 
F 


O  eqoivalQDt  to  F. 


A 

B 

C 

D 

E 

F 

3ft.  88 

37.39 

35.25 

35.61 

36.66 

96.41 

.12 

1.19 

.65 

.55 

.23 

1.61 

28.87 

27.79 

28w49 

25.29 

32.84 

3L27 

.10 
.64 

None. 
.86 

.44 

8.19 

None. 
2.50 

None 

.52 

3.80 

None. 

None. 

None. 

Trace. 

Trace. 

Trace. 

14.53 

14.09 

14.58 

11.07 

ia35 

9.47 

3.70 

2.78 

5.09 

3.81 

L35 

.98 

Trace. 

Treoe. 

Trece. 

None. 

Trace. 

Trace. 

Treoe. 

Trece. 

Treoe. 

Trece. 

Trace. 

None. 

1.39 

1.72 

.94 

L51 

2.42 

2.68 

.18 

.16 

.18 

.20 

.22 

.21 

lass 

10.73 

10.45 

la  15 

iao7 

9.65 

Undet. 

None. 

Trace. 

Treoe. 

None. 

Trace. 

3.56 

3.83 

3.10 

3.84 

3.78 

3w79 

.50 

Trace? 

.78 

.27 

Trace? 

None. 

10a83 

100.42 

100.37 

90.93 

100.42 

99.87 

.21 

.33 

.11 

100.82 

100.04 

99.82 

G.  Massive  black  tounnaline.  Auburn,  Maine.    Sp.  gr.,  3.19. 

H.  Massive  black  tourmaline,  Pftris,  Maine. 

I.  Black  tounnaline,  Calhao,  Brazil.    Sp.  gr.,  3.20. 

J.  Black  tounnaline,  Haddam,  Conn. 


BiOs.. 
TiOj. . 
AljO,. 
Fe«0|. 
FeO.. 
MnO.. 
MgO.. 
CaC 
LitO., 
Na,0. 
KiO.. 

B^3.. 
PtOs.. 
H,0.. 
F 


O  equivalent  to  F. 


O 


94. 99 

None. 

33.96 

None. 

14.23 

.06 

1.01 

.15 

Trace. 

2.01 

.34 

9.63 

Trace. 

3.62 

None. 


100.00 


35.03 


34.44 

1.13 

12.10 

.06 

1.81 

.24 

.07 

2.08 

.25 

9.02 

Trace. 

3.60 

None. 


W.  cW 


34.63 


32.70 

.31 

13.60 

,12 

2.13 

.33 

.06 

2.11 

.24 

9.63 

None. 

3.49 

.06 


99.52 
.02 


99.50 


34.95 

.57 

31.11 

.50 

1L87 

.09 

4.45 

.81 

Trace. 

2.22 

.24 

9.92 

Trace. 

3.62 

None. 


100.35 


K.  Black  crystal,  Nantic  Gulf,  Baffin  Land.    Sp.  gr.,  3.095. 

L.  Black  crystal,  Stony  Point,  Alexander  County,  N.  C.    Sp.  gr.,  3.13. 

M.  Brown  tounnaline  from  near  Colfax,  Nevada  County,  Cal.  Fine,  radiating 
needles.    Sp.  gr.,  3.065.    Incomplete  analysis  by  W.  H.  Melville.    See  Bull.  90. 

N.  Chrome  tounnaline  from  near  Etchison,  Montgomery  County,  Md.  Analysis 
by  T.  M.  Chatard.     See  Bull.  64. 

O.  Black  toiumaline.  Lost  Valley,  San  Diego  County,  Cal. 

P.  Black  tourmaline,  Ramona,  San  Diego  County,  Cal. 

Analyses  0,  P  by  W.  T.  Schaller. 
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SiOs.. 
TlOt-. 
AliOt. 
CuOi. 
FeiOt. 
F«0.. 
MnO.. 
NiO.. 
ligO.. 
CaO.. 
8rO... 
LfaO.. 
K%0. 
K«0.. 
B>Ot.. 
RO».. 
^.. 
F 


O  fqolrakDt  to  F. 


36.34 

.40 

30.40 


Nq06. 

8.22 
Tnoe. 


7.76 

2.32 
Trace. 
Trace. 

1.76 

.16 

10.45 

None. 

8.60 
None. 


36.56 

.55 

33.38 


None. 

8.49 

.04 


5.44 

.53 

None. 

Trace. 

2.16 

.24 

10.40 

(T) 
3.C3 
None. 


86.40 


33.64 


}   3.13 


} 


10.01 
1.51 


2.49 
.12 

0  8.74 


3.53 
.74 


100.40 


100.42 


100.31 
.31 


N 


36.57 

.00 

32.58 

4.32 


.79 

Trace. 

.05 

9.47 

.75 


} 


Trace. 
2.22 

.13 
8.90 

.04 
3.74 

.06 


99.71 
.02 


100.00 


90.  C9 


35.96 

•.36 

33.28 


11.04 
.13 


3.48 
.42 


None. 

2.16 

None. 

10.61 


3.31 
None. 


100.75 


35.21 

•.23 

36.07 


} 


11.11 
.96 


.19 
.25 


Trace. 

1.93 

None. 

10.43 


3.51 
None. 


99.90 


•TltOi. 


b  By  difference. 


OTHOUTB. 


A.  AflBOciated  with  the  apophyllite  of  New  Almaden,  Cal.    Fibrous.    Analyzed  by 
F.  W.  Clarke  and  deecribed  in  Bull.  64. 

B.  Prom  Fort  Point,  San  Francisco,  Cal.    Analyzed  by  W.  T.  Schaller  and  de- 
scribed in  Bull.  262. 


SiOt 52.54 

AW). \       -1 

Fe.0, /     -^^ 

CaO 29.97 

llgO 

NatO 27 

KiO 1.56 

i^;;:::;::::::::::::::::::::::::::::::::::::::::::::::::::;::::;:::::::::::::::::::::}i<-«> 

F 65 

100.30 
O 27 

100.03 


{ 


53.47 

.22 

Trace. 

32.00 

Trace. 

1.25 

Trace. 

5.93 

7.28 

None. 


100.15 


APOPHYLLITE. 


From  Table  Mountain,  Golden,  Colo.  Described  by  Cross  and  Hillebrand  in  Bull.  20. 
Analyses  by  W.  F.  Hillebrand. 

A.  Apophyllite. 

B.  Decomposition  product  of  apophyllite. 


SiOs.. 

AWH. 

Fe.0,. 

CaO.. 

MgO. 

KsO.. 

NaiO. 

HfO.. 

F 


51.89 

1.54 

.13 

24.51 


O  equivalent  to  F. 


3.81 

.59 

16.52 

1.70 


100.69 
.72 


99.97 


B 


67.96 

8.48 

1.04 

5.47 

.58 

1.23 

•.74 

14.55 

None. 


100.00 


•  By  difference. 
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PTILOLTTS. 


Described  as  a  new  species  by  Cross  and  Eakins  in  Am.  Jour.  Sci.,  3d  ser.,  vol.  32, 
p.  117,  and  vol.  44,  p.  96.    Analyses  by  L.  G.  Eakins. 

A.  From  Green  Moimtain,  Jefferson  County,  Colo. 

B.  From  3  miles  south  of  Silver  Cliff,  Custer  County,  Colo. 


SiO, 

AliO. 

CaO 

KsO 

NajO 

HiOatlW... 
HsOatl25*... 
HsOatSOO*... 
HsO  at  redness 


99.28 


A.  From  Green  Mountain,  Jefferson  County,  Colo.    Analysis  by  L.  G.  Eakins. 

B.  From  Anthracite  Creek,  Gunnison  County,  Colo.    Analysis  by  L.  G.  Eakins. 
Sp.  gr.  2.24  at  20.1**. 

C.  From  Berufidrd,  Iceland.    Analysis  by  George  Steiger. 


BlOt 

AUG, 

FejOj 

MgO 

CaO 

SrO 

NajO 

KjO 

n»OatllO°.... 
HjO  at  125'. . . . 
HaOat300'.... 
HsO  at  redness. 


59.17 
16.80 


7.10 


1.37 
.34 

y  15.45 


100.23 


B 


57.38 

17.18 

Trace. 


8.07 


.82 

.40 

2.57 

1.10 

11.70 

.90 


100.12 


STILBITE. 


57.10 
16.82 


.07 
6.95 

.46 
1.25 

.42 
3.61 

13.00 


99.68 


A.  From  Waasons  Bluff,  near  Parrsboro,  Nova  Scotia.    Analysis  by  George  Steiger. 

B.  From  Italian  Mountain,  Gunnison  County,  Colo.    Analysis  by  L.  G.  Eakins. 

C.  From  Table  Mountain,  Golden,  Colo.     Described  by  Cross  and  HiUebrand  in 
Bull.  20.    Analysis  by  W.  F.  HiUebrand. 


SiOj.. 

AIjOs. 

FeiOi. 

MgO. 

CaO.. 

NaiO. 

HjO- 

H,0+ 


55.41 

16.85 

.18 

.05 

7.78 

1.23 

3.60 

15.41 

100.51 


B 


57.75 
16.64 


8.58 
Trace. 

\  17. 17 


100.14 


} 


C 


54.67 
16.78 


7.98 
1.47 

19.16 


100.06 


/ 


HINEBALS. 


«>.     Anftl}wa  by  W.  P.  HiUebmnd. 
-A.  Yellow  gMina. 
B.   White  cryrtftU. 

DcKTibed  by  Crow  and  HiUebrand  ii 

Q  Bull. 

A 

B 

«<>_ 

31.52 
ill 

100.11 

iao.m 

~^.  From  Wmboiu  BlnS,  Dear  PomboTO,  Nova  Scotia.    Analyei«  by  George  Steiger. 
^,  C.  Frma  Table  HounUin,  Golden,  Colo.    Dcocribed  by  Cnm  and  Hillebrand  in 
^^^011.20.    AnalysM  by  W.  F.  Hillebrand. 


__ 

A 

B 

c 

^»J. 

M.78 
,1 

is!  10 
,11 

I..07 

J 

__ 

100.16 

100.  OS 

LSVTSITK. 


Prom  Table  Uountain,  Golden,  Colo.     Described  by  Cross  and  Hillebrajid  in  Bull. 
20.    AnalyMS  by  W.  F.  HUlebrand. 

A.  Crystals  of  levynite. 

B.  Aamciat^d  fibious  variety. 


A 

B 

2i:« 

lid 

AMAIMTTE. 

A.  From  Wamona  Bluff,  near  Panaboro,  Nova  Scotia.     Analysis  by  George  Steiger. 
See  Bull.  207. 

B.  From  Table  Mountain,  Golden,  Colo.    Analysis  by  George  Steiger.    See  Bull. 
207. 

C.  D.  From  Table  Mountain.    Described  by  Croea  and  Hillebrand  in  Bull.  20. 
Analyses  by  W.  F.  HiUebrand. 
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SiOt.. 
AliOi. 
FaiOt. 
CbC. 
NasO. 
HsO- 
H,0+ 


57.06 

21.48 

.13 

.16 

12.20 

.68 

8.38 


W.99 


B 


} 


65.72 
23.06 

.17 

12.46 

.13 

8.26 


99.80 


65.82 
22.42 


} 


13.48 
8.38 


100.10 


56.80 
22.45 


13.46 
8.35 


100.06 


VATBOLITX. 

A.  From  Beigen  Hill,  N.  J.    Analysis  by  George  Steiger.    See  Bull.  207. 

B.  From  Magnet  Gove,  Ark.    Analyflifi  by  W.  H.  Melville.    Described  in  Bull.  90. 
Sp.  gr.,  2.261. 

C.  FYom  South  Table  Mountain,  Golden,  Colo.    Described  by  Cross  and  Hillebrand 
in  Bull.  20.    Analysis  by  W.  F.  Hillebrand. 


SiOs... 
AbO,. 

PatOt. 

CbC. 

MgO.. 

NafO.. 

HsO- 

H,0+ 

COi... 


46.63 

26.04 

None. 

1.48 

None. 

15.67 

.39 

10.18 


B 


47.56 

26.83 

.23 

.13 

.09 

15.40 

.07 

9.56 


100.38 


99.86 


43.06 
24.80 


4.87 


14.66 
•  8.09 

V3.'83 


100.00 


a  By  difference.    Too  little  material  for  complete  analysis.         b  Calculated  to  satisfy  total  lime. 

SOOLXGITE. 

A.  From  Whale  Cove,  Grand  Manan,  New  Brunswick.    Analysifl  by  Geoige  Steiger. 
See  Bull.  207. 

B.  From  Italian  Mountain,  Gunnison  County,  Colo.    Analysis  by  L,  G.  Eakins. 
Sp.gr.,  2.247  at  17.2°. 

C.  From  Table  Mountain,  Golden,  Colo.     Described  by  Cross  and  Hillebrand  in 
Bull.  20.     Analysis  by  W.  F.  Hillebrand. 


SiO,... 

AljOi.. 
Fe»0». 
CaO... 
MgO.. 
NafO.. 
KsO... 
HiO-. 
H,0+. 


45.86 
25.78 


13.92 
".41' 


.40 
13.65 


100.02 


B 


45.90 
26.51 


14.17 
Trace. 
Trace. 


13.79 


100.37 


C 


} 


46.03 

25.28 

.27 

12.77 

1.04 
.13 

a  14. 48 


100.00 


o  By  difference. 


KESOLITE. 


A.  From  North  Table  Mountain,  Golden,  Colo.    Described  by  Cross  and  Hille- 
brand in  Bull.  20.    Analysis  by  W.  F.  Hillebrand. 

B.  From  OsterO,  Faroe  Islands.    Analysis  by  G.  Steiger. 


MINSBAL8. 
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ISA. 

OiO.. 
Ni 


HgO+. 


46.17 

26.88 

8.77 

6.19 


I  12.16 


100.17 


B 


{ 


45.97 

35.96 

9.69 

4.79 

None. 

1.84 

12.04 


90.81 


THOMSOVITX. 


From  Table  Mountain,  Golden,  Colo.  Deecribed  by  Ooes  and  Hillebrand  in  Bull. 
20.  Analyses  A,  B,  G,  D,  E  by  W.  F.  Hillebrand.  Analysis  F  by  Geoi^ge  Steiger; 
published  in  Bull.  207.    A  represents  reddish  spherules;  F,  a  mass  of  fibrous  structure. 


A 

B 

C 

D 

E 

P 

glOi. 

40.52 

29.22 

.79 

12.43 

4.31 

}  12.79 

40.88 
29.68 

40.68 
30.12 

41.21 
29.71 

42.66 
29.25 

41.13 

AkO« 

29.58 

fSS.. 

3o/.:::::::::::: 

11.88 
4.72 

}  12.91 

11.92 
4.44 

}  12.86 

11.34 
5.62 

}  12.20 

10.90 
4.92 

}  12.28 

11.25 

NimO 

5.31 

SS-..:;::::: 

/      1.01 
\    12.12 

B^+ 

100.06 

100.07 

100.02 

100.08 

100.01 

100.40 

HTDBOVSPHXIITB. 

From  the  elseolite  syenite  of  Litchfield,  Maine.  Described  by  Clarke  as  a  new 
species  in  Bull.  42.  Analyses  by  F.  W.  Clarke.  Sp.  gr.,  2.263,  determined  by  J.  S. 
DiUer. 

A,  B.  Slightly  impuro.    Two  distinct  samples. 

C.  Carefully  purified  material  dried  at  100®. 


8JO|.. 
AltOs. 
FeiOa. 
CaO.. 
NagO. 
K«0.. 
HflO.. 


A 

B 

38.90 

39.24 

33.98 

33.16 

Trace. 

Trace. 

.05 

Trace. 

13.21 

13.07 

1.01 

.88 

13.12 

13.30 

100.27 

99.65 

38.90 
33.62 


.07 

13.07 

1.12 

12.98 


99.85 


KirsGOvrrx. 

A.  From  the  Hatch  farm,  Auburn,  Maine.  Broad  plates,  bordered  by  lepidolite. 
Analysis  by  R.  B.  Kiggs. 

B.  Greenish  muscovite.  Auburn,  Maine.    Analysis  by  E.  A.  Schneider. 

C.  Altered  muscovite,  Mount  Mica,  Paris,  Maine.  Occurs  as  a  white  enamel  on 
ordinary  mica.    Analysis  by  F.  W.  Clarke. 

D.  Well-crystallized  muscovite  from  the  hiddenite  mine,  Stony  Point,  Alexander 
County,  N.  C.    Analysis  by  F.  W.  Clarke. 

£.  White  muscovite  from  Miask,  Ural  Mountains,  Siberia.  Analysis  by  £.  A. 
Schneider. 

F.  Mica  separated  from  quartz  schist.  Shoemaker's  quarry,  near  Stevenson  sta- 
tion, Green  Spring  Valley,  Md.    Analysis  by  E.  A.  Schneider. 
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G.  Mica  from  the  Eureka  tunnel,  St.  Peters  Dome,  near  Pikes  Peak,  Ck>lo.  Analysis 
by  W.  F.  Hillebrand.    See  Bull.  20. 

H.  Pink  muscovite,  Mesa  Grande,  San  Diego  County,  Oal.  Analysis  by  W.  T. 
Schaller. 

I.  Muscovite  associated  with  the  dumortierite  of  Skamania  County,  Wash.  Analysis 
by  Schaller. 


SiOs.. 

Tio^. 

AliC 

FeiOi., 

FeC. 

MnC. 

MgO... 

CaC. 

LiiO.. 

Naip. 

&.. 

HfO- 

H,0+ 

F 


O  equivalent  to  F. 


44.39 


36.70 

1.09 

1.07 

Trace. 


.10 


} 


2.41 
9.77 

S.88 

.72 


101. 13 
.30 


100.83 


B 


46.54 

None. 

84.96 

1.50 


\  35.61 


.32 


.41 

10.38 

.71 

4.72 

None. 


99.63 


46.61 


Trace. 
Trace. 


} 


1.76 
8.86 

6.50 


99.34 


{ 


45.40 
1.10 

33.66 
2.86 


1.86 


Trace. 
1.41 
8.33 


} 


5.46 
.69 


100.27 
.29 


99.98 


44.17 


37.85 

1.28 

.20 

.10 


{ 


1.14 

10.00 

1.06 

4.67 

.90 


100.88 
.37 


100.51 


} 


44.93 
1.05 

29.81 
6.10 


Trace. 
1.16 


} 


Trace. 

.50 

10.28 

1.38 

4.88 

.22 


100.31 
.09 


100.22 


O 


52.50 


29.72 
1.40 


2.12 
.26 


} 


.50 
8.33 

4.39 


99.31 


45.63 
Trace. 

37.42 
Trace. 


.06 

None. 

None. 

.20 

1.43 

9.95 


} 


{■ 


4.43 

.77 


99.89 
.32 


99.57 


50.13 


32.37 
1.52 


.09 
.15 


9.60 
7.74 
5.08 


I0a68 


J.  Fuchsite.  Etchison  post-office,  Montgomery  County,  Md.  Analysis  by  T.  M. 
Chatard.     See  Bull.  64. 

K.  Grayish-green,  compact  mica  from  Stoneham,  Maine.  Structure  subfibrous. 
Analysis  by  T.  M.  Chatard. 

L.  Same  locality  as  K.  Specimen  broadly  foliated,  micaceous.  Analysis  by  T.  M. 
Chatard.    For  analyses  K  and  L  see  Bull.  9. 

M.  Stoneham,  Maine.  From  alteration  of  topaz,  the  outer  portion  of  an  altered 
crystal.     Sp.  gr..  2.82.     Analysis  by  J.  E.  Whitfield.     Discussed  by  Clarke  in  Bull.  27. 

N.  Pseudomorpli  from  the  Rochelle  mine,  on  Running  Water  River,  Wyo.  Near 
liebenerite.  Sp.  gr.,  2.831  at  12.5°.  Analyzed  by  W.  F.  Hillebrand  and  described 
in  Bull.  20. 

0.  Mariposite.  From  vein  of  the  Josephine  gold  quartz  mine,  Bear  Valley,  Mari- 
posa County,  Cal.     Color,  green.     Sp.  gr.,  2.817  at  29.5°. 

P.  White  mariposite,  same  locality  as  O.  Sp.  gr.,  2.787  at  28.5°.  Analyses  O  and 
P  by  W.  F.  Hillebrand,  and  described  in  Bull.  167. 

Q.  Muscovite,  Deer  Trail  mine,  Marysvale,  Utah.     Analysis  by  W.  T.  Schaller. 


•J 

K 

L 

M 

N 

0 

P 

Q 

SiOj 

42.21 

45.19 

40.34 

44.52 

45.54 

bo.  ou 
.18 

25.62 
.18 
.63 
.92 

56.79 

/  25.29 

None. 

I    1.59 

{• 

46.60 

TIOs        

AljOs 

34.55 

2.03 

1    1.03 

Trace. 

.47 

3.13 

33.32 

33.96 

46.19 

37.15 
.79 

38.56 

Ct,Oi 

FetOa 

FeO 

4.25 

.58 

Trace. 

.36 

3.96 
.51 
.22 
.10 

MnO 

.21 
.30 
.14 

CaO 

"".'38" 

.07 

3.25 

Trace. 

.12 
9.29 

1    4.52 

.07 

3.29 

Trace. 

.17 
8.92 

1    4.72 

MeO 

.86 

Li,o  : 

NajO 

.82 
9.16 

.20 
6.57 

1.57 
11.06 

1    4.48 

1.49 
10.73 

}    4.78 

2.82 
2.30 

}    3.74 

.40 

.90 
10.70 

\    4.80 

} 

.33 

KjO    

8  40 

HjO  — 

HsO  + 

5.02 

F 

0  eaiiivalent  to  F 

100.17 

100.81 

101.09 

100.62 
.16 

100.26 

100.13 

100.84 

99.77 

100.46 

MINEBALS. 


ZiBFZDOXJTS. 

^Gctt  A  to  O  bam  various  localities  in  Maine.    Analyses  by  R.  B.  Riggs.    Discus- 
■on  by  p.  W.  Clarke  in  Bull.  42. 

A.  From  Black  Mountain,  Rumford.    Lilac-purple,  granular. 

^-  From  Mount  Mica,  Paris.    Broadly  foliated. 

C.  Prom  Hebron.    Purple,  coarsely  granular. 

^-  From  Auburn.    Purple  border  on  plates  of  muscovite. 
*••  From  Auburn.    Purple,  coarsely  granular. 
^'  From  Norway.    White,  coarsely  granular. 
^.  Prom  Norway.    Brownish,  finely  granular. 


A 

B 

C 

D 

E 

F 

0 

ii  -5'-. 

51.52 

25.96 

.31 

Undet. 

.20 

.16 

.02 

4.90 

1.06 

11.01 

50.92 

24.99 

.30 

.23 

Trace. 

Trace. 

Trace. 

4.20 

2.11 

11.38 

Trace. 

Trace. 

1.96 

6.29 

48.80 

28.30 

.29 

.09 

.06 

.10 

.07 

4.49 

.74 

12.21 

1.73 
4.96 

49.62 

27.30 

.31 

.07 

.55 

'4.34" 
2.17 
8.03 
2.44 
I      .72 
1.52 
5.45 

51.11 

25.26 

.20 

.07 

.17 

.12 

.01 

4.98 

1.43 

10.51 

1.29 

.45 

.94 

6.57 

49.52 

28.80 

.40 

.24 

.07 

.13 

.02 

3.87 

.13 

8.82 

3.73 

.08 

1.72 

5.18 

50.17 

^^^.      .   .   

25.40 

£5^.          

.87 

t!0^^           

.45 

ss^ 

.23 

22^  j:::: 

Undet. 

i5^^^..: 

Undet. 

^^^  :: 

4.03 

S5315D...    

IsjS^         

13.40 

iti^    • 

11  "^^j. 

J 

q^^-^ 

.05 
5.80 

2.02 

F^         

5.06 

• 

^fc^juhmtont  to  F 

101.80 
2.44 

102.38 
2.64 

101.86 
2.02 

102.52 
2.29 

103.11 
2.76 

102.71 
2.18 

101.62 
2.18 

.^_ 

99.45 

99.74 

99.84 

100.23 

100.35 

100.53 

99.40 

^Analyses  H  to  M,  of  lepidolitea  from  San  Diego  County,  Cal.,  by  W.  T.  Schaller. 
^.  Red  purple  lepidoUte,  Pala.    Tourmaline  Queen  mine. 
1.  Blue  purple,  same  locality  as  H. 
J.  Purple  lepidolite,  Pala. 
X.  White  lepidolite,  Pala. 
L.  Lepidolite  border  on  muscovite.  Mesa  Grande. 
M.  Crystals  of  lepidolite.  Little  Three  mine,  Ramona. 

N.  Lithia  mica,  Caasiterite  Creek,  Cape  York,  Alaska.     Intermediate  between 
^^pidolite  and  zinnwaldite.    Analysis  by  Schaller. 


H 

I 

J 

K 

L 

M 

N 

^lOj 

51.12 

22.70 

.80 

50.95 

23.97 

.82 

50.34 

28.71 

.11 

Trace? 

51.25 

25.62 

.12 

None. 

50.85 

26.78 

.60 

51.46 
23.46 

46.80 

^laOi.    

24.50 

^fllOt 

.50 

Seo^v....: 

6.35 

ICOfOi 

1.34 

1.29 

ilnb .' 

.50 

None. 

Trace. 

2.39 

1.59 

10.37 

/ 

.05 

None. 

Trace. 

4.31 

1.94 

10.65 

.07 

Trace. 

.10 

4.27 

1.41 

10.30 

1.38 

KeO 

•••••••• 

Cab 

"6. 06* 
2.09 
10.71 

}    1.83 

8.27 

.24 

LijO 

5.12 

2.25 

10.60 

]    2.05 

6.38 
.04 

4.63 

2.39 

10.60 

}    1.91 

6.11 
.04 

8.73 

NsiO 

1.73 

K«0 

9.20 

HjO— 

}  .88 
8.63 

H,0+ 

\    3.15 
5.02 

1.60 
7.06 

1.74 
6.71 

P,Oi 

LenO 

102.43 
2.69 

102.80 
2.57 

102.18 
2.11 

102.60 
2.97 

102.83 
2.82 

103.88 
3.48 

103.94 
3.63 

99.74 

100.23 

100.07 

99.63 

100.01 

100.40 

100.31 

om  Pala,  San  Diego  County,  Cal.    Analysis  by  W.  T.  Schaller. 

8lo» 35.53 

AliOi 44.23 

MnO Tnoe. 

MgO Trace. 

CaO Trace. 

LljO 2.73 

NagO 2.11 

K|0 31 

HfO- 61 

HsO+ 13.57 

P 1.40 

100.55 
LenO 61 

90.04 

OBYOPKTIXITX. 

From  Roclqport,  Mass.    Analyses  by  R.  B.  Riggs.    Discussed  by  Clarke  in  Bull.  42. 

A.  Brilliant,  broadly  foliated,  blackish-green  variety. 

B.  Paler,  dull  green,  less  lustrous,  probably  somewhat  altered. 

C.  Granular,  resembling  chlorite. 


810, 

AljOj 

FeiO, 

FeO 

MnO 

CaO 

MgO 

l5o 

NajO 

K,0 

H,0 

F 

O  equivalent  to  F 


51.06 

16.80 

3.63 

6.35 

.24 

.13 

.03 

4.01 

.03 

10.66 

1.23 

6.78 


102.73 
2.86 


09.87 


51.46 

16.22 

2.21 

7.06 

.06 

Tzaoe. 

.17 

4.83 

.05 

10.66 

1.06 

7.44 


108.71 
3.11 


00.60 


52.17 

16.30 

4.U 

6.08 

.32 

Trace. 

Trace. 

5.03 

.60 

10.54 

1.4S 

7.03 


103.60 
3.06 


100.74 


BIOTITE. 

A.  From  Merrow  Ledge,  Auburn,  Me.  Black.  AnalysiB  by  F.  W.  Clarke  and 
R.  B.  RiggH. 

B.  Bronze  mica,  Laurel  Creek  conmdum  mine,  Rabun  County,  Ga.  Analysis  by 
E.  A.  Schneider.    The  loss  is  due  to  imdetermined  volatile  matter. 

C.  Brown  mica  from  the  granite  of  the  Yosemite  Valley,  Cal.  Analysis  by  William 
Valentine.    Described  by  Tiuner,  Am.  Jour.  Sci.,  4th  ser.,  vol.  7,  p.  294. 

D.  l^iica  from  quartz  monzonlte,  Tioga  road,  southeast  of  Mount  Hoffman,  Mari> 
posa  County,  Cal.  Sp.  gr.,  3.05  at  21°.  Analysis  by  W.  F.  Hillebrand.  Described 
by  Turner,  loc.  cit. 

E.  Black  mica  from  quartz  monzonlte.  About  1  kilometer  south  of  Bloods  sta- 
tion, Alpine  County,  Cal.  Analysis  by  William  Valentine.  Described  by  Turner, 
loc.  cit. 

F.  Reddish-brown  mica  from  pyroxenic  gneiss.  North  Fork  of  Mokelumne  River, 
above  mouth  of  Bear  River,  Amador  County,  Cal.  Analysis  by  William  Valentine. 
Described  by  Turner,  loc.  cit. 

G.  Biotite  from  the  granite  of  Butte,  Mont.  See  Weed,  Jour.  Geology,  vol.  7,  p. 
737.    Analysis  by  II.  N.  Stokes. 

H.  Biotite  from  orthoclase  gabbro,  between  Blue  and    Mud   lakes,  Livingston 
'-^T^crie,  Montana.    See  W.  II.  Emmons,  Jour.  Geol.,  vol.  16,  p.  193.    Analysis 


MINBBAL8. 


A 

B 

C 

D 

E 

F 

0 

H 

aio, 

34.67 

36.12 

L18 

2a  49 

35.64 

L12 

1&62 

35.75 

3.16 

14.70 

.06 

Trace. 

4.65 

14.08 

.45 

}      .02 

.17 
(T) 

.12 
12.37 

'"".32' 

9.19 

L03 

3.64 

.03 

.17 

35.62 

2.61 

15.24 

36.62 

3.03 

14.37 

35.79 

3.51 

13.70 

33.07 

i^;            ..... . 

iSS..        

3a  09 

13.00 

IK..        

cSSi. ::::.::: 

jb»5.. 

142 
16wl4 

.85 

3.29 

5.17 

.17 

.34 

5.54 

14.60 

.79 

4.09 

13.67 

.74 

4.04 

17.09 

.40 

5.22 

13.72 

.19 

\    17.22 

ibo?:        

ifiK).:  :    

Mo. 

09O...:::::::.: 

CkO..      

None. 

.28 

.90 

.95 

Trace. 

.26 

12.70 

Trace. 

.50 

7.72 

.94 

4.36 

None. 

None. 

1.48 

Trace. 

.33 

9.68 

Trace. 

.45 

8.20 

.90 

3.26 

None. 

.10 

.06 

2.45 

arc.:        

Bao::     

.09 

19.61 

Trace. 

.78 

8.14 

/    1.58 

Trace. 

9.72 

Trace. 

.38 

9.22 

.48 

2.54 

.20 

.26 

.       .13 

1X13 

Trace. 

.15 

9.09 

1.21 

3.64 

.10 

.76 

.20 

Aso.          

1.98 

11.33 

i5o:         

S*K>.:       

1.67 
7.66 

1    4.64 

.28 

jCa:.:        

6wll 

g«oi.;:        

5.41 

HaO-i- 

1L61 

£«chI . 

F.^^ 

.28 

.60 

ci.^; '.'.!'.".*.!!!!*.*.*.'.!*.!'!* 

L^si^O 

10a29 
.12 

9&66 

.26 

loaoi 

.11 

99.90 
.07 

loaoo 

99.95 
.04 

99.59 
.37 

10a48 

^_ 

ioai7 

9&40 

99.90 

99.83 

99.91 

99.22 

PHZ«0O0PITX. 

1.  TVam  Edwaidfly  St.  Lawrence  County,  N .  Y.    Outwardly  resembles  talc.    Analy- 
l>y  £.  A.  Schneider.    Discussed  by  Clarke  and  Schneider  in  Bull.  78. 
.  From  BtugesB,  Canada.    Brown.    Analysis  by  E.  A.  Schneider.    See  Clarke 
Schneider,  Bull.  78. 
Kj.  Fhlogopite  separated  from  the  wyomingite  of  the  Leucite  Hills,  Wyo.    De- 
by  Cross  in  Am.  Jour.  Sci.,  4th  ser.,  vol.  4,  p.  115.    Analysis  by  W.  F.  Hille- 
^■^nd. 
*rhe  following  nucas  of  doubtful  character  occur  in  serpentine.    Analyses  by  Charles 
tlett.    See  Bull.  64. 

D.  Brown  mica  from  the  serpentine  of  Montville,  N.  J. 

E.  Yellowish  mica,  same  locality  as  D. 

F.  White  mica,  same  locality. 

G.  White  mica  from  near  Easton,  Pa. 
E,  F,  and  G  are  perhaps  to  be  called  vermiculites  rather  than  micas. 


• 

A 

B 

C 

D 

E 

F 

0 

^iOt 

45.06 

39.66 

.56 

17.00 

42.56 

2.09 

12.18 

.73 

2.73 

.90 

.20 

Trace. 

1.00 

22.40 

Trace. 

.44 

ia70 
"i'35* 

39.38 

32.52 

39.14 

41.82 

"tio«. 

AhOt 

11.25 

15.92 

18.14 

15.70 

11.13 

t>gOg 

Siot.         .      

.27 

.20 

None. 

.71 
.80 
.28 

\    2.30 
1.44 

\     1.68 
5.24 

\      2.68 

5%?::::::.::...:...:.:...:.... 

.14 

cao 

8rO 

BaO 

.62 
26.49 

9.97 
/      .66 
\    2.33 

UgO 

29.38 

.07 

.45 

8.52 

}    5.37 

26.85 

29.26 

25.44 

29.82 

SB:.......: 

NajO.".." 

.62 
9.84 

.38 
4.69 

.30 

1.38 

2.78 

.76 

iai2 

1.80 

.64 
2.06 
1.10 
9.10 

.36 

]^         .      

6w08 

go-.:.:;:. 

.94 

7.10 

^5* 

vvg.  .  ...... 

Trace. 
2.24 

.06 
146 

F....:i::::::: 

.62 

0  eonlvftlent  to  F. 

ioa2i 

loaoo 

.94 

ioa8o 

1.03 

loaso 

.26 

ioa5o 

loaio 

99.92 

99.66 

99.77 

ioai3 
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AMALXSES  OF  BOCKS  AXD  MCTKEALS,  IMKlffU. 


A,  FftMB  Utdiiidd,  Maine.    AmJyxed  bj  F.  W.  Cluke  and  desciibed  in  Bull.  42. 

B,  Hame  as  A.    Later  analjm  by  Clarke.    See  BclL  ^. 

0.  Amiite,  Fiom  B4)ckport,  Han.  Anal^m  by  R.  B.  Rig^  Discnaaion  by 
Ckuksf  in  BlU.  42. 

B.  From  Fort  Ueary,  K.  Y.  Analyds  by  E.  A.  Schneider.  See  paper  by  Clarke 
and  Schneider  in  Bidl.  78. 

K.  Ffmn  Baltimore,  Md.    Analysis  by  F.  W.  Clarike,  and  discussed  in  Bull.  55. 

F.  From  near  PikeiPeak,  Colo.  Sideiophyllite?  The  slightly  altered  margin  of  a 
larups  crystal. 

(h  Kuch'altersd  central  portion  of  specimen  F. 

Analyses  F  and  G  by  F.  W.  Clarice  and  R.  B.  Rig^i.  Bescribed  by  Clarice  in  Bull. 
56,    Cliwsfl  by  Bana  under  biotite. 


A 

B 

C 

D 

E 

F 

G 

MOf 

8100 

8185 

Tnoe. 

17.47 

3122 

13.11 

1.02 

None. 

.89 

8103 

3.42 

1L92 

8.00 

3a  41 

.21 

.23 

.06 

34.52 

170 

13.22 

7.80 

2127 

.41 

None. 

5.82 

.30 

.04 

.16 

8.59 

/     .57 

1    8.82 

Tnoe. 

.34 

35.78 

34.21 

34.63 

*ru}p 

AyJi. 

18.52 

ia49 

14.10 

L42 

16w39 
14.55 
1L02 

LOS 
None. 

&67 

16.53 

2a  15 

14.17 

.91 

.48 

L34 

17.96 

rJKt        

31.25 

f7}./^^^^. 

3.01 

MnO 

.34 

Cm(} 

.81 

MfO 

LOl 

LOS 

NlO.  (U>() 

LlfO 

Tnoe. 
L54 
8.46 

^    4.19 

Nt/) 

1.55 
8.12 

}    4.62 

.70 
6w40 

1    4.67 

.56 
7.76 

\    4.48 

1.43 
6w50 

}    4.54 

.89 

ic7).;. ;.;;::: 

1.96 

lUC)-. 

^      7.82 

UfO-f- 

RS|„ 

None. 

None. 

Tnoe. 

None. 

.06 

.54 

0  MulvAUmt  to  F . .  .*. 

100.92 

100.83 

10a47 

100.56 
.14 

100.29 

ioa34 

.03 

10a28 
.22 

100.42 

100.31 

100.06 

BOSGOXLITE. 

Anulymvt  l)y  W.  V.  Ilillobrand. 

A.  l''n)m  Uio  SUx'kHlagor  mine,  near  Lotus,  Eldorado  County,  Cal.  Described  by 
llillolimiul  in  Ihill.  107. 

l\.  Solul)U»  v****^**^"  "^  ^  vanadiferoiis  sandstone  from  Placerville,  Colo.  Described 
by  Hillobnind  in  Am.  Jour.  Sci.,  4tli  ser.,  vol.  10,  p.  130. 


8UV  .. 

TlOi... 
K|0 


45.17 

.78 

11.54 

24.01 


L60 


L64 

Tnoe. 

Tnoe. 

ia37 

.40 

4.29 

90l80 


B 


46.06 


2155 

1184 

.73 

'".44 

L35 

.92 


.22 

8.84 
L98 
4.07 

loaoo 
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MABOABITS. 

A.  Brownidi  yellow,  from  Iredell  County,  N.  C.    AnalyaiB  by  T.  M.  Cliatard.    See 
Bun.  9. 

B.  Bri^t  green,  aoBociated  with  pink  corundum.    From  Gainesville,  Ckt.    Sp. 
8^.,  3.00.    AnalyoB  by  T.  M.  Chatard.    See  Bull.  9. 

G.  Inclusion  in  diorite,  Crugers  station,  near  Peeksldll,  N.  Y.    Analysis  by  T.  M. 
Chatttd. 


A 

B 

31.15 

31.73 

49.61 

5a  03 

Trace. 

Trace. 

.45 

.12 

11.13 

11.57 

X74 

xa6 

^    5.08 

V    4.88 

100.66 

ioa58 

32.73 

46u58 

5.12 

1.00 

11.04 


.12 
4.49 


101.06 


GHLORITOID. 

^^t^^Hq  a  phyllite  rock  near  Liberty,  Md.    Analysis  by  L.  G.  Eakins.    See  Bull. 
^>  P-  50. 

^lO, 23.40 

-^IfOt 39.31 

^•lO, 5.14 

21.94 

il8 

^^0 Trace. 

>^aiO 20 

^^UO 20 

^iO 6.81 

•^10, 1.19 

^fnO Trace. 

>*fO| Trace. 

loas? 


^^ety  waluewite,  from  the  Nikolai-Maximilian  mine,  district  of  Slatoust,  Urals, 
^:»ia.    Analysis  by  E.  A.  Schneider.    Discussion  by  Clarke  and  Schneider  in 
.  113. 

SiOj 16.85 

TiOj Trace. 

AljO, 42.33 

FesOj 2.36 

FeO 20 

CaO 13.80 

MgO 2a77 

H,0- 04 

HfO+ 4.56 

100.40 
THE  VE&XIGTJUTES. 

A.  Jefferisite  from  Westchester,  Pa.    Analysis  by  E.  A.  Schneider.    Discussed  by 
^^^ke  and  Schneider  in  Bull.  78. 

B.  Vermiculite,  near  jefferisite  or  culsageeite,  from  Corundum  Hill,  N.  C.    Ana- 
lyzed by  T.  M.  Chatard  and  described  by  him  in  Bull.  42. 
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C.  Altered  biotite  from  the  zircon  mine,  Green  River,  Henderson  County,  N.  C. 
Analysis  by  £.  A.  Schneider.    Discussed  by  Clarke  and  Schneider  in  Bull.  90. 

D .  Eerrite,  from  near  Franklin,  Macon  County,  N .  C.    Analysis  by  E.  A.  Sdmeider. 
Discussed  by  Clarke  and  Schneider  in  Bull.  78. 

E.  Lucasite.    Described  as  a  new  species  by  T.  M.  Qiatard  in  Bull.  42.    Analy- 
sis by  Chatard.    From  Corundum  Hill,  N.  C.    Sp.  gr.,  2.613  at  25.5^ 


A 

B 

C 

D 

E 

BiOt 

34.20 

37.06 

38.18 

1.68 

14.02 

38wl3 

38.81 

TiOj 

AJjOi. 

16.58 

22.63 

1L22 

13.W 

CriOi 

.54 

FesOt 

7.41 
1.13 

11.12 
.30 
.12 

13.02 

Z22 

.38 

Z28 

.18 

"".'48' 
Trace. 

6i28 

FeO 

.11 

Kno  . .                                                                     

.05 

NiO 

CoO 

CSaO 

None. 

.17 

.06 

14.63 

.48 

6.40 

/3.20 

\  7.32 

.14 

BaO 

UgO 

2a  41 

16.46 
Undet. 
Undet. 

|lX63 

27.30 
|2a.47 

24.83 

Na*0 

30 

KfO 

5l78 

HjO— 

1  21.14 

/      3.78 
\      6.96 

HiO+ 

10a87 

100.12 

10GL75 

10GL15 

100.48 

F.  Hallite  from  Nottingham,  Chester  County,  Pa. 

G.  White  lennilite  from  Lenni,  Delaware  County,  Pa. 
H.  Brown  lennilite,  same  locality. 

I.  Green  lennilite,  same  locality. 

Analyses  F  to  I  by  E.  A.  Schneider.    Discussion  by  Clarke  and  Schneider  in  Bull  90. 


SiO,.. 

TiOj.. 

AljO,. 

FejO,. 

CnO,. 

FeO.. 

MnC. 

NiO.. 

MgO.. 

BaO.. 

H,0- 

H,0+ 


35.54 

Undet. 

9.74 

9.07 


.28 

.25 

.16 

30.05 


2.64 
12.14 


99.87 


O 


36.72 
.18 

10.06 
6.37 
.26 
.12 
.31 
.20 

29.40 


6.40 
11.37 


100.39 


H 


35.09 

.58 

12.05 

6.67 

.46 

.11 

.27 

.20 

27.62 

Trace. 

6.70 

11.20 


99.95 


34.90 
.10 

10.60 
8.57 
.23 
.22 
.17 
.19 

28.21 


4.99 
11.48 


99.66 


J,  A  vermiculite  from  Newlin,  Chester  County,  Pa. 

K.  Painterite  from  Middletown,  Delaware  C/ounty,  Pa. 

L.  Another  sample  of  painterite. 

Analyses  J,  K,  and  L  by  E.  A.  Schneider.  Discussion  by  Clarke  and  Schneider 
in  Bull.  90. 

M.  Hydromica  from  Rocky  Hill,  N.  J.  Analysis  by  Greorge  Steiger.  Described 
by  Clarke  and  Darton  in  Bull.  167. 

N.  Analysis  M  corrected  by  deduction  of  caJcite,  imion  of  like  radicles,  and  recal- 
culation to  100  per  cent. 

0.  Protovermiculite  from  Magnet  Cove,  Ark.  AnalysiB  by  E.  A.  Schneider.  Dis- 
cussed by  Clarke  and  Schneider  in  Bull.  90. 
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J 

K 

L 

M 

N 

0 

BlOt. *. 

TlOf 

31.23 

34.80 

Trace. 

11.64 

33.96 

Trace. 

1152 

3172 

.24 

&41 

4a  24 

"iasi* 

34.03 
Undet. 

AW). 

17.52 

.14 

4.70 

1.20 

.20 

.33 

14.49 

CriOi. 

FeiO» 

3.78 
.20 

4.40 
.20 

19.99 
4.24 

24.57 
5.21 

7.71 

*  *«j^»  ••••••• • •• 

FeO 

.14 

MnO 

.09 

NiO 

.14 

.07 

31.32 

.23 

None. 
3a  56 

CaO 

laao 

5.51 
.63 
.85 
147 
6.22 
8.21 

*"6.*78* 

1.88 

MgO 

31.36 

20.80 

NajO ^ 

KfO 

I 

120 
3.03 
7.C3 

H|0- 

H,0+ 

CO, 

1.08 
1155 

1.64 
16.78 

1.56 
17.05 

11.23 
9.96 

100.31 

100.43 

10a47 

99.79 

loaoo 

10a42 

P.  Chloritic  venniculite  from  Corundum  Hill,  N.  C. 

Q.  Altered  chlorite  from  Corundum  Hill. 

Analyses  P,  Q  by  T.  M.  Chatard.    Description  in  Bull.  42. 


810. 

AiA... 

FetO,... 

FeO 

MnO.... 

CaO 

MeO.... 
Allcalies. 
H,0-... 
H,0+... 


35.88 

20.90 

6.55 

3.68 


.14 

19.90 

Traces. 

1171 


} 


99.76 


Q 


3197 

17.88 

4.76 

.57 

Trace. 

None. 

2136 

Undet. 

/    11.42 

\    ia05 


100.01 


CLnrOCHLORX. 

A.  From  West  Chester,  Pa.    Broadly  foliated.    Analysis  by  E.  A.  Schneider.    Dis- 
cussed by  Clarke  and  Schneider  in  Bull.  78. 

B.  From  the  Nikolai-Maximilian  mine,  district  of  Slatoust,  Urals,  Siberia.    Analy- 
sis by  E.  A.  Schneider.     Discussed  by  Clarke  and  Schneider  in  Bull.  113. 

C.  Leuchtenbcrgite  from  Slatoust.    Analyst  and  reference  as  under  B. 

D.  Kotschubeite  from  Green  Valley,  American  River  Canyon,  Cal.    Sp.  gr.,  2.69. 
Analysis  by  W.  H.  Melville.    Described  by  Melville  and  Lindgren  in  Bull.  61. 


A 

n 

C 

D 

SiOj 

29.  R7 

14.  4S 

1.56 

5.52 

1.93 

.17 

3a  R4 
IS.  31 

30.00 
20.43 

31.74 

AljOs 

a  74 

CrjOi 

11.39 

FejO, 

1.94 
1.08 

1.68 
.14 

FeO 

1.23 

NIO 

.49 

CaO 

.21 
34.26 

.55 
13.20 

.18 

Mf?0 

33. 06       34. 38 
}l'»«>   {13:33 

35.18 

H,0- 

.37 

H,0+ 

1168 

100.19 

10a43 

100.47 

loaoo 

82236*'— Bull.  591—15- 
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PROCHLORTTE. 

From  the  Aqueduct  Tunnel,  Washington,  D.  C.    Analysis  by  E.  A.  Schneid< 
Described  by  Clarke  and  Schneider  in  Bull.  78. 

S10». 25.40 

AlsO, 22.80 


Fe,0,. 
FeC, 
MnO., 


2.86 

17.77 

25 

MgO 19.09 

H«0- ^    .80 

HsO+ 11.41 

F Trace. 


THURDTOITE. 


100.38 


A  chlorite,  probably  thuringite,  from  a  vein  in  the  Last  Chance  mine,  Cree<le.  Co 
Analysis  by  J.  G.  Fairchild. 

SIO, 24.34 

AljOs Id.  46 

FeiOa 12.04 

FeO 28.89 


MgO. 
NaiO. 
K,0.. 


5.41 

37 

Trace. 

UtO- 35 

HaO+ 9.19 

TIO, Trace? 

PsO» Trace. 

8 Trace. 

MnO 2.75 


SERPENTINE.^ 


99.80 


A.  From  Nowburyport,  Mass.     Analypia  by  F.  W.  Clarke. 

B.  Same  locality  as  A.    Analysis  by  E.  A.  Schneider.     Discussion  by  Clarke  v. 
Schneider  in  Bull.  78. 

C.  PYom  Moriah,  N.  Y.    Analysis  by  Charles  Catlett.     Described  by  Merrill,  Pro 
U.  S.  Nat.  Mus.,  vol.  12,  p.  596. 

D.  From  the  aqueduct  shaft,  New  York  City.    Analysis  by  Charles  Catlett.    S( 
Merrill,  loc.  cit.,  p.  508. 

E.  From  MontWlle,  N.  J.,  light  yellowish  greim. 

F.  From  Montville,  darker  green.     Analyses  E,  F  by  Charles  Catlett.     Sco  Morril 
Proc.  U.  S.  Nat.  M\w.,  vol.  11.  p.  105. 

G.  From  Monts-ille,  massive. 

n.    From  >ront\'illo,  chr>'8otile.     Analyses  G.  IT  by  E.  A.  Schneider.     DisoiiiJ.ic 
bv  Clarke  and  Schneider  in  Bull.  78. 


H 


41.47 


1.73 
.09 


SiO.  •*1.32 

Al:n 

Fe' '►' '. 

Yi'K. 2.30 

M:^'» 

Si- 1 ;;•••• 

,     . ,  None. 

xfr  yy... '........ -ii-*''    -^i"^ 

Vj'-  t—  


I) 


39.96 

1.07 

3.53 

3.S5 

Tnioe. 

None. 

None.  ' 

37.61 


39.92 

42. 3S 

.{K*< 

.07 

.50 

.97 

None. 

.17 

40.23  i     42.05 

2-lM        30 
4.02    /       "^ 

Trace?  i       .  10 


.90 
42, 52 


'  Trace. 

42. 14  I    39.  46 


.05 
42.57 


::  }n.M{,J;«'}.3.«{,J;J,^}.4.i2{i4.24{,3:?« 

l.M    


II 


42L 


Unci. 
Nor 

Trai 

41. 

2. 

13. 


•»l>.  71      UlO,(i:)       *."A 


liX).  IS       It).  S5  I  lOa  13       99.  73  I     ItWi 


-:.^.r  u:^ilv=*.  of  ierr>eniine  are  given  in  the  section  on  igneous  and  CT.vstalline  rocks. 
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I.  From  Easton,  Pa.  Resembles  a  vermiculite.  Analysis  by  E.  A.  Schneider. 
See  Clarke  and  Schneider,  Bull.  90. 

J.  Grayish -green  serpentine  from  Corundum  Ilill.  N.  C. 

K.  Picrolite  from  Buck  Creek,  Clay  County,  N.  C.  Analyses  R  and  S  by  E.  A. 
Schneider.    See  Clarke  and  Schneider.  Bull.  78. 

L.  From  the  river  Poldnewaja,  district  of  Syssert,  Urals,  Siberia.  Analysis  by 
E.  A.  Schneider.     See  Clarke  and  Schneider,  Bull.  113. 

M.  From  G^een^^lle,  Plumas  County,  Cal.  Analysis  by  W.  II.  Mehdlle.  Described 
by  Diller  in  Bull.  150. 

N.  Chrysotile,  from  below  Grand  View,  Grand  Canyon  of  the  Colorado,  Aris, 
Analysis  by  R.  C.  Wells.    Received  from  J.  S.  Diller. 


I 

J 

K 

L 

M 

N 

8!0s 

43.71 

3.59 

.90 

41.90 

.71 

91 

Undet. 

.10 

42.94 

1    6.05 

1.88 
.61 

42.55 

/    1.25 

\    1.56 

1.52 

39.14 
2.08 
4.27 
2.04 

43.68 

AIsOj 

.34 

Fe,0,..: 

FeO 

.51 

NiO 1 

MnO 

.17 

CaO 

None. 
40.05 

Trace. 
39.84 

.09 

MeO 

38.58 

.13 

2.22 

.46 

10.79 

40.16 

36.53 

40.64 

N^o...:: 

.14 

KtO 

.11 

HjO- 

2.26 
13.90 

1.53 
11.68 

.21 

12.26 

.37 

1  12.70 
.11 

/      1.18 
\    13.12 

BiO+ - 

Chromite 

.... . 1 

100.38 

99.94 

100.22 

99.77 

100.18 

99.98 

OENTHITE. 

From  Riddles,  Douglas  County,  Greg.     Analyzed  by  F.  \V.  Clarke  and  described 
by  Diller  and  Clarke  in  Bull.  60. 

810: 44.73 

Al,Oj X 

FesO, /  ^-^8 

MgO  10.56 

NiO 27.57 

H,0- 8.87 

H,0+ 6.99 

9v.  90 
TALC. 

A.  Apple  green,  beautifully  foliated.     From  Huntersville,  Fairfax  County,  Va. 
Analysis  by  E.  A.  Schneider. 

B.  From  Deep  River,  N.  C.     Analysis  by  H.  C.  McNeil, 


BiOs 

Al^, 

FesOa 

FeO 

Mi?0 

MnO 

H,0- 

H]0,  ignition 
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Magnesian  silicates  of  uncertain  character. 

A.  From  Eskihi-Sher,  Asia  Minor.    Analysis  by  G.  Steiger. 

B.  From  Arroyo  de  San  Jose  de  Gracia,  Lower  CaUfomia.    Received  from  W.  F. 
Ferrier.    Analysis  by  W.  T.  Schaller.    Is  near  saponite. 

C.  From  Alunogen  district,  Grant  County,  N.  Mex.    Received  from  A.  R.  Ledoux. 
Analysis  by  Schaller. 

D.  From  the  Dorsey  mine,  12  miles  northwest  of  Silver  City,  N.  Mex.    May  be 
sepiolite.    Analysis  by  Steiger. 


B 


810s... 

Al«Ot.. 

FeiOi.. 

CtK).... 

MgO... 

Na«0... 

KiO... 

H|0-.. 

H,0+.. 

CO,.... 

BO,.... 


i 


43.34 

.29 

3.10 
21.70 


10.00 

9.15 

«.9S 

Trace. 


} 


y 


52.02 

1.27 

1.40 

20.57 

1.31 

.10 


23.36 
Trace. 


100.53 


100.03 


} 


60.97 

9.71 

.22 
10.00 


Wl9. 14 
None. 


100.04 


{ 


57.10 

.58 

Trace. 

.17 

27.16 


} 


14.78 
.32 


100.11 


a  Ii088  on  ignition. 
OIAXTGGNITS. 

From  Big  Goose  Canyon,  15  miles  southwest  of  Sheridan,  Bighorn  Mountains,  Wyo. 
Analysis  by  George  Steiger.    Sp.  gr.,  2.73. 

SiOj i 49.23 

Al,0, 7.11 

Fe,0, 20.89 

FeO 3. 06 

MnO Trace. 

CaO Trace. 

MgO 3. 44 

Na,0 .11 

KaO 8. 51 

HjO- 1. 83 

H-0+ 4. 88 

99.06 
KAOLINITi:. 

A.  From  Hockesaen,  Del.     Analysis  by  George  Steiger. 

B.  From  Aiken,  S.  C.     Analysis  by  V.  W.  Clarke. 

C.  From  Aiken.     Analysis  by  Steiger. 

D.  From  Talladega,  Ala.     Analysis  by  Charles  Catlett. 

E.  From  the  Eureka  vein,  St.  Peters  Dome,  near  Pikes  Peak,  Colo.     Analysis  by 
W.  F.  Hillebrand.     Described  by  Cross  and  Ilillebrand  in  Bull.  20. 

F.  From  New  Discovery  mine,  Leadville,  Colo.     Analysis  by  W.  F.  Ilillebrand. 

G.  From  National  Belle  mine,  Ouray  County,  Colo.     Analysis  by  W.  F.  Hillebrand. 
Sp.  gr.,  2.61 1  at  18.5°.     Described  in  Bull.  20. 

H.  From  the  Forsyth  project,  Mont.     Analysis  by  R.  C.  Wells. 
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A 

B 

C 

D 

E 

F 

Q 

H 

SiOi 

48.73 
37.02 
.70 
.16 
.11 
.04 
.41 
.53 
12.83 
.08 
.17 

45.56 
40.25 

44.04 

30.18 

.52 

43.21 
37.27 

46.06 
30.63 

43.66 
87.78 

46.35 

30.50 

.11 

46.  «r 

AkOt 

}    87.QB 

FM)i 

CaO 

.11 
.10 
.40 
.28 
5.02 
13.48 

1  13.77 

.as 

.30 
Trace. 
Trace. 

1  17.05 

.18 

MffO 

.44 

jfSo...:       

So..::.:.::::::: 

H<0~> 

\  14. 10 

\  13.85 
.12 
.65 

[  13.08 

1    15.«7 

H9O+ 

pJo* 

tIoj 

eoi 

Trace. 

F 

.15 

.68 

0  #at2iff^JMit  to  F 

100.81 

00.01 

00.73 

00.87 

100.14 

00.01 

100.13 
..     .06 

00.74 

100.07 

HALL0T8ITE. 

A.  From  Horse  Cave,  Ky.    Analysis  by  H.  C.  McNeil. 

B.  From  Edwards  County,  Tex.    Analysis  by  McNeil. 

C.  From  the  Logan  mine,  Rico,  Colo.    Analysis  by  W.  F.  Ilillebrand. 

D.  From  the  Lucia  mining  district,  Elko  County,  Nev.    Pale  greenish.    Analysis 
by  G.  Steiger. 

E.  From  the  Detroit  copper  mine,  near  Mono  Lake,  Cal.    Analyzed  by  F.  W.  Clarke 
and  described  in  Bull.  9. 

F.  From  Pala,  San  Diego  County,  Cal.    Pink.    Analysis  by  W.  T.  Schaller. 


A 

n 

C 

D 

E 

F 

SiOi 

AUOi 

41.00 

36.  KH 

.37 

42.03 

30.25 

.41 

38.65 

33.27 

.22 

42.11 

33.83 

.04 

.28 

42.01 

38.13 

43.62 
35.55 

FeiOi 

.21 

FeO 

MnO 

.26 

CuO 

2.83 
.33 
.30 

C«0 

MgO 

.()6 

.20 

1.02 
.10 

Sgo:::::: :::;:::;!::;::::: 

.23 

NaaO 

1 
1 

.10 

KjO 

'''""' 

.03 

HjO- 

7.97 
U.OI 

2.69 
15.52 

13.  70 
14.34 

«.54 
14. 37 

}  IS.  95 

/      6.63 
\    12.25 

H,0+ 

99.98     100.19  1  100.1s  ,  100.  (i3       W>.99       100.18 


CDfOLITE. 

Rose-red,  eartliy  variety,  from  Norway,  Maine.     Analysis  l>y  R.  B.  Riggs.     De- 
scribed by  Clarke  in  Bull.  42. 

sio, 06.  so 

AljO J 22,  23 

FejOj 47 

FeO IS 

MnO 07 

TaO 42 

MgO 33 

L1|0 29 

Xa«0 46 

K,0 IS 

H,0 8.  26 

F 06 

99.81 


342  ANALYSES   OF   ROCKS  AND   MINERALS,  1880-1914. 


A.  Compact,  white.    From  Deep  River,  N.  C.    Analysis  by  George  Steiger. 

B.  Radiated.    From  East  Tres  Cerritos,  Cal.    Analysis  by  H.  C.  McNeil. 

i 
A  B 


SlOj :    64.73 

AliOj i    29.16 

FejOj !        .49 

MgO ;  Trace. 

H,0- ' 

HiO,  Ignition ,     5. 35 

TlOi ;        .73 


100.46 


&£ 
» 


« 


From  the  Trotter  mine,  Franklin  Furnace,  N.  J.,  collected  by  C.  Palache.    Anal> 
by  G.  Steiger. 

SIOi 38.36 

AltOi 96 

FejOj n 

FeO 4.94 

MgO 3.35 

CaO 62 

MnO 39.22 

ZnO 2.93 

H,0- 60 

HjO+ • 8.01 

99.70 
MORENCITE. 

Described  as  a  new  mineral  from  the  Arizona  Central  mine,  Morenci,  Ariz.,  by  Lin 
gren  and  Hillebrand  in  Bull.  262,  p.  49.     Analysis  by  W.  F.  Hillebrand. 

SiO, 45. 74 

AljOj 1. 98 

FejOj 29. 68 

FeO 83 

CaO 1. 61 

MgO 3. 99 

KjO 20 

NasO 10 

HjO  at  lOo' S.  84 

HjO  at  150*" 12 

HjO  below  redness 4.  27 

HjO  at  red  heat 69 

FeSs 66 

PaOs 18 

TiOj,  MnO,  CuO Traces. 

1)8.  S9 
BOLE. 

From  South  Table  Mountain,  Golden,  Colo.     Described  by  (  ross  and  Uillebrai 
in  Bull.  20.     Analyses  by  W.  F.  Hillebrand. 

A.  Dark  brown. 

B.  Light  brown. 
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sio,. . 
aSo,. 

FetO,. 
CaO... 
MgO.. 
KsO.. 
Na«0. 
H»0.. 


42. 

IS. 

11. 

2. 


20. 


63 
76 
88 
59 
39 
35 
24 
21 


100.05 


B 


} 


46.17 

22.03 

4.64 

2.30 

2.42 

a  2. 06 

20.38 


100.00 


o  By  difference. 
THAUMA8ITE. 

Collected  by  B.  S.  Butler  at  the  Old  Hickory  mine,  Friflco  district,  Utah.  Analysis 
by  W.  T.  Schaller.  Described  by  Butler  and  Schaller  in  Am.  Jour.  Sci.,  4th  ser.,  vol. 
31,  p.  131.     Sp.  gr.  1.84. 

SiOj iai4 

80, 12.60 

COj 6.98 

CaO 2a  81 

HjO 42.97 

(Al,  Fe),0, 20 

MgO 23 

Alkalies Traces. 

P«0» Trace. 

99.93 
VIII.    TITANATES    AND   TITANO-SILICATES. 


From  the  peridotite  dike  of  Elliott  County,  Ky.  Described  by  Diller  in  Bull.  38. 
Analysis  by  T.  M.  Chatard. 

TlOf 49.32 

SIO, 76 

AlaOj 2.84 

CrjO, 74 

FeiO, 9. 13 

FeO 27. 81 

MnO 20 

CaO 23 

MgO 8.68 

Alkalies 19 

PaOft Trace. 

Ignition 20 

100.10 
ARIZONITE. 

New  species  from  25  miles  southeast  of  Hackberry,  Ariz.  Analyzed  by  Chase 
Palmer  and  described  by  him  in  Am.  Jour.  Sci.,  October,  1909.  The  following 
analysis  shows  the  mineral  to  be  a  ferric  metatitanate: 

SiO, 1.02 

FeO 80 

FejOj!. 38. 38 

TiO, 58.26 

H,0- 18 

H,0+ 1.02 

Insoluble 56 

100.22 


344  ANALYSES    OF    ROCKS   AND    MINERALS,   1330-1914. 

il  XAVTmTAXX. 

r  nom  Green  River,  Hertderwiii  County,  N.  C.  Altemtion  produrt  of  titanite,  '] 
<&nalyx«l  by  L.  0.  Eakins  and  described  in  BulL  60.  Sp.  gr.,  2.941  at  24°.  MatoruL^ 
dried  at  100°. 

TiO, 

aio, _ _ 

rAliO, 
r«»o. 
cw> 
MSO 
PiO. 
TtTAVITE. 
Fale-yellow,  Bemittanalucent.    From  the  watarworka  timnel,  Waahingtou,  I).  C  i 
Occure  embedded  in  prochlorite.    Anslyaa  by  F.  W.  Clarke,    Sp.  gr.,  3.452. 
Tio, td.f3 

BIO, _ _ 30.10 

Moo TraOfc 

PCaO - tLOg 
'   tuo « 
JteDlUon.... - « 
99.  W 

From  Bedford  County,  Va.    Analyzed  by  L.  G.  Eakiiis  uii<l  dt'wriljed  by  him  ii 
BuU,  !)0, 

A.  Lustrous  portion.    Sp.  gr.,  4.33  at  27°, 

B.  Dull  portion.     Sp.  gr.,  4.S8  at  22.2°. 


A 

B 

.08 

,il 

ao,w 

3.60 
«.B1 

IMW 

S9.S0 

99.47 

From  St.  Peters  Dome 
described  by  him  in  BuU 

90. 

ABTKOPHYIXITK. 
r  Pikes  Peak,  Colo. 

Anal> 

zed 

by  I 

.  G 

Eaki 

ns  and 
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IX.   COLUMBO-TANTALATES. 


XAVQAVO-TAVTALXTZ. 

^Vom  the  Catharina  mine,  Pala,  Cal.    Analysis  by  W.  T.  Schaller. 

<Cb,  Ta)aO» 79.39 

llnO 14.87 

leO L72 

Oangue  (by  dilTerence) 4. 02 

loaoo 

-^xiother  mangano-tantalite  from  Mount  Apatite,  Auburn,  Maine,  is  described  by 
^^^Uer  in  Bull.  490,  p.  96.    An  incomplete  analysis  gave  (Cb,  Ta),05,  85.35  per 
;  FeO,  0.15  per  cent;  and  MnO,  14.49  i)er  cent  by  difference. 

strIJvzxitx. 

m  the  Etta  claim,  near  Keystone,  S.  Dak. 
escribed  by  F.  L.  Hess  and  R.  C.  Wells  in  Am.  Jour.  Sci.,  4th8er.,  vol.  31,  p. 432, 
ysis  by  Wells. 

TIOs 47.  s 

TifOs 34.8 

CbjOj «.  2 

F»0 7.3 

SnOj 1.3 

SIO, 2.0 

HjO 4 

90.8 


^^neral  near  samarskite,  from  Devils  Head  Mountain,  near  Pikes   Peak,  Colo. 
>^lyzed  by  W.  F.  Ilillebrand  and  described  in  Bulletin  55. 

A.  Pitch-black  variety,  streak  dirty  brown.     Sp.  gr.,  6.18  at  22**. 

B.  Black,  streak  salmon-colored.    Sp.  gr.,  6.12  at  25°. 

C.  Altered  variety.     Sp.  gr.,  5.45  at  10* 


«io 


Vo,.. 


27. 
2 

<> 


I   i 

.15 
95 
29 
02 


(La.  DijsOa- 

Kr.Oj 

YsO, 

Fe-Oj 

FoO 

MnO 

ZnO 

PbO 

CaO 

MgO 

KjO 


3. 

l! 

10. 

6. 

8. 


04 
54 

M) 
71 
41 
1 1 
32 
7S 
05 
72 
27 


(Na,  Li;iO. 


F, 


[,o. 


,17 
24 
58 


CO 


ioo.:u 


B 


28.11 
20.16 
2.08 
1.09 
2.tiO 
4.22 


3.60 
.49 

2.12 
10.70 

6.96 

8.72 
.35 
.75 
.07 
.80 
.33 


.13 
.17 

1.30 

(?) 


99.75 


C 


19. 34 

27. 56 

5.51 

.82 

a  3. 10 


6. 20 
3.19 
.41 
1.44 
9.82 
5.64 
.S.90 
6.39 

.77 

1.07 

1.61 

.11 

.36 

3.94 


100.  18 


o  With  TiOa. 


l>  Or  0.74  UOj. 
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X.   BORATES. 


CO 


A.  Tranflparent  crystal,  ordinary  type,  Death  Valley,  Cal. 

B,  C.  Bladelike  crystals,  Death  Valley. 
D.  Priceite,  Curry  County,  Oreg. 

£.  Pandermite,  Island  of  Pandemia,  Black  Sea. 
Analyses  by  J.  E.  Whitfield,  with  details  in  Bull.  55. 


B,o,. 

CaO. 
MgO. 
HsO. 
SiOs. 


50.70 

27.31 

.10 

21.87 


99.d8 


B 


49.50 
27.36 

.25 
22.66 

.44 


100.27 


49.62 
27.40 

.26 
22.70 

.47 


100.45 


D 


48.44 

32.15 


19.42 


loaoi 


48.63 
32.16 


19.40 


100.19 


imroiTE  Aim  meyerhoffebite. 

• 

Two  new  borates  from  the  Mount  Blanco  deposit.  Furnace  Creek,  Death  Valley,  Cal. 
Related  to  and  associated  with  colemanite.  Both  minerals  form  a  single  crystal,  the 
unaltered  center  being  inyoite,  and  the  altered,  but  definite  surface,  meyerhofferite. 
Analyses  and  description  by  W.  T.  Schaller. 

A.  Inyoite.    2  CaCSBA-lSHaO. 

B.  Crystalline  meyerhofferite.    2  CaCSBaOs-T  HjO. 

C.  Powdery  meyerhofferite. 


CaO... 

HjO-. 
H,0+. 


A 

B 

20.5 

a  37. 2 

26.1 

16.2 

25.6 

a45.6 

.3 

28.5 

100.0 

100.0 

25.45 

46.40 

1.01 

27,75 

100.61 


a  Dv  (lilTerence. 


T3XEXITE. 

From  Rhodes  Marsh,  Esmeralda  County,  Xev.     Analysis  by  J.  E.  Whitfield,  with 
des<Tiption  in  Bull.  55. 

BoOa 43. 20 

CaO 14.52 

NasO 10.20 

KjO 44 

IlaO 29.46 

Si(>2 .04 

SOj 28 

(1 2.38 


O  0(111  ivalent  \uCl. 


100.  52 
.5:1 


99.99 
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LXTDWZOITE. 

A.  From  Morawitza,  Banat,  Hungary.    Analysb  by  J.  E.  Whitfield,  with  descrip- 
tion, in  Bull.  55. 

B.  Same  locality  as  A.    Analysis  by  W.  T.  Schaller. 

C.  From    Phillipsbuig,   Mont.    Contains  some   admixed   olivine.    Analysis  by 
Schaller. 


Sio,... 

B|0,.. 
AltOi.. 
FeiO,,, 
FeO... 
linO.. 
MgO.. 
H,0-. 
H,0+. 
COt... 


12.04 


} 


37.93 

15.78 

.16 

3a57 

3.62 


100.10 


B 


0.36 
O17.02 


35.67 
15.84 


{ 


28.88 
.51 
.82 
.90 


100.00 


8.85 
13.48 

1.81 
29.  f5 

5.79 


39.04 
.90 
.97 
.36 


10a93 


o  By  dl£ference. 


HTTLSITS  AJSm  PAIOEITE. 


Two  new  borates  from  Brooks  Mountain,  Seward  Peninsula,  Alaska.  Collected  by 
A.  Knopf.  Analyzed  by  W.  T.  Schaller.  Final  description  by  Schaller  in  Bull.  490, 
p.  8. 

A.  Hulsite;  sp.  gr.,  4.31.    Average  of  several  analyses. 

B,  C.  Paigeite;  sp.  gr.,  4.78.    Average  of  several  analyses. 


FeO 

MgO.... 

CaO 

Fe,0,... 

SnOt 

B,0,.... 

SIO, 

A1,0,.... 

H,0 

Insoluble 


A 

B 

27.71 
4.29 
9.11 

15.21 
7.07 
9.20 

a  8.  78 

18.63 

40.82 
2.04 
4.13 

18.67 
3.18 
9.10 

I>5.96 

16.10 

100.00 

100.00 

35.02 
2.12 
8.79 

14.90 
2.80 
6.94 
3.10 
2.34 

&5.42 

18.57 


I 


100.00 


o  By  difference.    Includes  some  COj. 


b  By  difference. 


WA&WICKITE. 

From  Edenville,  Orange  County,  N.  Y.  Somewhat  contaminated  by  spinel,  from 
which  the  warwickite  could  not  be  entirely  freed .  Analysis  by  J.  E.  WUitfield.  (See 
Bull.  64.)  V 

BjOj 18.96 

TiO, 18.68 

SiOj 1.16 

AljOi 9.44 

FeO 14.23 

CaO 38 

MgO 34.41 

HjO 2.80 

ioao6 
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XI.    NITRATES. 


From  the  Leucite  Hills.  Wyo.    Analysia  by  L.  G.  Ealdiu.    The  NjOj  t 
Ifltermined  directly,  but  calculated  to  HBtiafy  Na,0+E,0. 


From  Utah,  eiart  locality  unknovn.     AnalyBia  by  T.  M.  ChaUrd. 
From  (he  Leucila  Hills,  Wyo.     AnalysiB  by  L.  G,  Eakins,  with  the  NjOj  ( 
Kted  to  satisfy  th«  alksliee. 


XII.    PHOSFHATE8. 


ZEKOTm. 


From  the  gold  washings  at  Brindletown,  N.  C.    Analyses  by  L.  G.  EakioB. 

A.  Green;  sp.  gr.,  4.68  at  24.2°. 

B.  Brown;  sp.  gr.,  4,46  at  24.4°. 


B 

4.1J 

Tnw*. 

.77 

'.fa 

S6.SI 

P^. 

^"sl 

99.85 

■«>.(» 
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APATITX. 

^^Ic-^reen,  massive  apatite  from  the  topaz  locality  at  Ston^iam,  Maine.  Analysis 
^y  J.  E.  Whitfield.    See  Bull.  27.    Sp.  gr.,  3.27. 

PA 4a36 

CaO 47.60 

MpO 6.08 

FW) 1.44 

H|0 11 

CI 


y.. 


.29 
6.84 


102.72 
BxooiO 2.94 


09.78 


LXTHXOFHUiZTX  AVD  ITS  DXKIVATZVXS. 

^thiophilite  from  Pala,  Cal.,  and  a  series  of  other  phosphates  derived  from  it  by 
•Iteration.  Analyzed  by  W.  T.  Schaller  and  described  by  him  in  P.  P.  92.  See 
•"^  triplite  below. 

^'  Lithiophilite. 

®-  Bureaidite. 

^*  I^akite^  new  species. 

*^"  Balmonsite,  new  species. 

**•  Strengite. 

^    Sicklerite,  new  species. 


*^ 


43.01 

12.54 

30.  (!6 

.38 

2.24 


B 


38.63 
6.14 

39.29 

1.08 

.99 


luUe. 


iflc  gravity. 


.70 

1.35  I  12.46 
3. 73  1  Trace. 
4.9: 

1.58 


43 


39.02 
7.48 

40.87 

1.77 

.16 


10.43 
Trace. 


89 


100.01 


100. 17 
3.13 


1(K).  62 
3. 14-3. 20 


D 


34.86 
.13 

37.74 
1.06 
9.53 


.43 

15.30 

None. 


1.40 


100. 45 
2.88 


E 


37.00 

None. 

None. 

.34 

41.14 

2.36 

.17 

19.05 

None, 


Trace. 


100. 12 


^.3. 10 

None. 

33.60 

.20 

11.26 

2.10 


1.71 

3.80 

Trace. 

4.18 


99.95 
3.45 


^ 


TRIPLITE. 

A.  From  Pala,  Cal.     Derived  from  lithiophilite.     Analyfn«^  by  W.  T.   Schaller. 


^).  gr.,  3.84. 

^^  B.  From  Reagan  mining  district,  WTiite  Pine  County,  Nev.     Described  by  F.  L. 
"^^ess  and  W.  F.  Hunt  in  Am.  Jour.  Sri.,  4th  ser.,  vol.  36,  p.  51. 


^tO» 

$••0 

VnO 

tZJaO 

^ko 

5,0-.... 

n,o+-... 

T 

Insoluble. 


LessO 


1) 


31.84 

1.(8 

67.  f3 


2.86 
1.21 


i.  1 1 


102.89 
3.48 


99.41 


102.99 
3.27 


99.72 


oAdmbced. 
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O&IPHITS. 

A  doubtful  species  from  a  tin  mine  near  Rapid  City,  S.  Dak.    Analyzed  by  L. 
Eakins  and  described  in  Bull.  60. 


O 


PjOj 39.ft8 

SiOj 43 

AlfO, 8.74 

FejO» 2.36 

FeO 1.97 

MnO 29.13 

CaO 6.72 

MgO Trace. 

LI,0 13 

NaiO 5.25 


KsO. 
HsO. 
CO,. 
F.... 
CI.., 


100." 


Less  O 1. 


U9a 


AMBLTOOKITE. 


From  Pala,  San  Diego  County,  Cal.    Analysis  by  W.  T.  Schaller. 


PjOj 48.83 

AlfOj 33.70 

Fe-Oj 12 

MnO 09 

MgO 31 

LI,0 9.88 

NaiO 14 


HsO. 
F.,.. 


5. 
2. 


LessO, 


101.3: 


100. 


FREMONTITE. 


New  species,  first  described  by  W.  T.  Schaller  under  the  name  of  natramblygonite. 
See  Bull.  509,  p.  101.    From  4  miles  west  of  Canon  City,  Colo.    Analysis  by  Schaller. 

PtOs 44.35 

Al«Oa 33.69 


LijO. 
Na,0. 


3.21 

11.23 

K,0 14 

HaO+ 4.78 

F 5.63 


LessO, 


DirFIlEinTE(l). 


102.93 
2.37 

100.56 


Two  samples  of  a  fibrous  phosphate   from  Grafton,  N.  H.     Near  dufrenite   bu 
uncertain.     Analyses  by  W.  T.  Schaller. 


PjO.. 

FeO . 
MnO. 
CaO.. 
MfiO . 
H2O . 


A 

32.  40 

39.77 

6.98 

.45 

5.71 

3.48 

11.53 

B 


100.32 


31.87 

47.44 

3.69 

5.51 

.99 

.  12 

10.31 

l»9.93 


PURPURITE  AND  HETEROSITE. 

Two  phosphates,  one  of  miin^ane.'^e  and  the  other  of  iron.  \vhi(!h  usually  occur  more 
or  less  conimini^'levl.     See  Schaller,  lUill.  400,  ]).  72. 

A.  Pur])urite,   from  Faries  mine,   Kiiiixs  Mountain,   X.   C.     Described  as  a  new 
species  by  L.  C.  Graton  and  \V.  T.  Schaller,  Am.  Jour.  Sci.,  4th  ser.,  vol.  20,  p.  146. 

B.  llet^rosite,  fn)m  Hill  City,  S.  Dak.     Analyses  by  Schaller. 
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ifaaO 


100.27 


EVAKSITE. 


A. 


From  near  Goldburg,  Idaho. 

From  Columbiana,  Aia.    Analyses  by  W.  T.  Sohaller. 


'       A 

B 

19.14 

a  2 1.70 

34.48 

38.33 

5.49 

4.32 

1.03 

Trace. 

.75 

3A.9A 

38.19 

100.39 

100.00 

rom  Lucin,  Utah. 
,  p.  48. 


a  By  dlllerence.    Determination  lost. 

VA&I8CITS. 
Analyzed  by  W.  T.  Schaller  and  described  by  him  in  Bull. 


Al,0,. 
P»o,. 


32.40 

44. 73 

HjO 22. 68 

VfOi 32 

CrjQi IS 

FetOi 06 


100.3: 


TURQUOISE. 

Analyses  A  to  C,  by  F.  W.  Clarke,  represent  tuniuoise  from  Los  Cerrillos,  X.  Mex. 
^escribed  by  Clarke  and  Diller  in  Bull.  42. 

A.  Bright  blue,  faintly  translucent  in  thin  splinters. 

B.  Pale  blue,  ^4111  a  slight  greenish  cast.     Opatjue  and  earthy  in  texture.     Sp.  gr. 
2.805. 

C.  Dark  green,  opaque. 

D.  Crj'stallized  turquoise  from  near  Lynch  Station,  Campbell  County,  Va.     Ana- 
lyzed by  W.  T.  Schaller  and  described  by  him  in  Bull.  509. 


P|0,. 

SiO,. 

A1,0, 

Fe«0, 

CuO. 

CaO.. 

HtO. 


A 

B 

C 

31.% 

32.86 

28.63 

1.  15 

.16 

4.  JO 

\  39.53 

/  36.  XX 
\    2.40 

37.  NX 

4.07 

6.30 

7.51 

6.56 

.13 

.38 

Undel. 

19.  M) 

19.60 

18.49 

98.87 

1 

99.79 

99.83 

D 


34.13 


36. 50 

.21 

9.00 


20. 12 
99.96 
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II  PHOSPHOBITE. 

Although  u  verj-  large  luimlier  iif  uaaljiies  oi  jihoBphale  rork  ha\'p  been  inu 
hboiakiry  of  the  Survey,  (luly  ale*  ufihem  are  even  aiiproximaiely  feimpleiu 
few  may  properly  be  recorded  here,  despite  the  fad  thai  "  phosphorile  "  ian 
niw  mineral  epecies.     All  are  by  Geerge  Steiger.     Analyses  A  to  D  are  iif  i 
Ploriik. 
■^  A.  New  Smmyside,  Taylor  County. 
^H  B,  C.  Luiaville  district,  Suwanee  County. 
^t  D-  Albion  distrirt.  Levy  County 


These 
ick  fiara 


^r    ' 

A 

n 

C 

D 

S.44 

l.« 

.33 

2.71 

Trw*. 
Traw. 

.8S 

S3: 37 
lis 

a.iu 

IS^:;;;eeeee;;;;;;;;;:;;::;;;---v;;;;;;;;;;;^^^ 

»,K 

^E;:;-i;iE;ii;;Ei;;;;i;y:-----'------' ■■■;-;;;;;v 

kvss 

^::;;:::::::;:::::;:::::::::;:::::::;:;:::  ■■:::::;  ,:■::;::::::: 

13 

1.41 

,-s 

l.Dt 

101 

73 

ioa«| 

lUCLTV 

^ 

1I8.U 

100,61 

mio 

100.  J< 

E.  nom^  miles  flMt  of  OAeniltt,  Wyo. 

F.  Dunellea  lode,  8  milea  aouthwett  ot  Sage,  Utah. 

G.  Three  miles  west  of  Devils  Slide,  Utah. 
H.  Ei^t  miles  east  of  (leorgetown,  Idaho. 


T. 

F 

0 

« 

msoiubis 

2.*  42 
33.11 

Trare, 

'.X 

sa.97 
2.  as 

Tfticf. 

Undel. 
.W 
.33 

4&80 
2.0§ 
.58 

2!  14 
Tnire. 

1ft  00 

'"■M 

'*:?i 

as.  90 

9(1.61 

as,  81 

m.ss 

«.«!     «t27 

TlOtabwnl.    Organic  matter  pnaent, 

XIII.    VANADATES. 
OSSCLOIZITZ. 

A.  From  the  Mayflower  mine,  Bald  Mountain  mining  district,  Beaverhead  County, 
Uont.    Yellow,  triable,  not  crystallized. 

B.  PVom  the  Commercial  mine,  Georgetown,  N.  Mex.    Brilliantly  crystallized. 
Analyses  by  W.  F.  Hillebrand,  with  description  in  Bull.  64. 


MIKEBALS. 


35S 


A 

B 

20.80 

.32 

.27 

.18 

55.03 

15.94 

1.15 

.70 

.10 

.06 

4.37 

20.44 

.94 

.26 

1.01 

54.01 

17.73 

1.05 

.07 

.04 

.03 

2.45 

.04 

99.82 

ioao7 

CUPRODESCLOIZrrX. 


•m  the  Shattuck  mine,  Biabee,  Ariz.     Received  from  Philip  D.  Wilson. 
I  by  R.  C.  Wells. 

m  the  Lucky  Cuss  mine,  Tombstone,  Ariz.    Analyzed  by  W.  F.  Hillebrand, 
ribed  in  Bull.  64.    Sp.  gr.,  5.88  at  19°. 


A 

n 

0.17 

0.80 

55.64 

17.05 

.31 

21.21 

1.33 

.24 

.50 

57.00 

11.21 

4.19 

19.79 

1.10 

» 

.19 

.82 

Trace. 

1 

1.01 

3.57 


.10 

.17 

2.r)0 

.07 


1U().02 


08.99 


PUCHERITE. 

Pala,  Cal.     Analyzed  by  W.  T.  Schaller  and  described  by  him  in  Jour.  Am. 

oc.,  vol.  .33,  p.  1(;2. 

cherite,  at  first  8Uj)posed  to  be  bismuth  ocher. 

nixture  of  ])ucherite  with  bi.smuth  hydroxide. 

inalvHOH  were  made  on  very  nrantv  material. 


A 


0(1. 14 

25. 80 

.21 

1.10 

7.37 


B 


61.43 

12. 11 

.33 

3. 67 

19.90 


ino.rrf>       100.43 


!2:i0''— Hull,  .v.n-    1.'. !.»:; 
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CARVOTITE. 


From  Montrose  County,  Colo.    See  memoir  by  Hillebrand  and  Ransome,  Am.  Jour, 
Sci.,  4th  ser.,  vol.  10,  p.  120. 
A,  B,  C.  From  Copper  Prince  claim.  Roc  Creek. 
D,  E.  From  Yellow  Boy  claim.  La  Sal  Creek. 
Analyses  by  W.  F.  Hillebrand. 


v,o». 

AssOft. 
PiO».. 
SlOs.. 
TIC,. . 
C0|.. 
S0«... 
UC. 
MoOa. 


.10 
.33 
.12 
52.25 
.23 
CrOs Trace. 


18.35 
.25 
.33 


FeiOi. 
AltOt. 
PbC 
CuO.. 
CaC. 
SrC 


1.77 

1.08 

.25 

.20 

2.85 


BaO I        .72 

UgO ,        .20 

LiiO I  None. 


NatO. 

KjO 

H,0-.... 
HjO-i-.... 
Insoluble. 


.09 
6.73 
2.59 
3.06 
8.34 


B 


18. 49 
Trace. 
.80 
.15 
.03 
.56 


54.89 
.18 


.21 

.09 

.13 

.15 

3.34 

.02 

.90 

.22 

Trace. 

.14 

6.52 

2.43 

2.11 

7-10 


99.84       98.46 


C 


15.76 

None. 

.40 

.13 

None. 

.18 
47.42 

.18 


D 


17.80 

None. 

Trace. 

5.05 


52.28 
Undet. 


.06 

.18 

.22 

2.57 

(?) 
.65 
.24 

(?) 

.07 

6.57 

1.85 

2.79 

19.00 


I  3.36 
lUndet. 
Undet. 


18.05 

None. 

.05 

.20 

None. 

None. 

54.00 

.05 


99.01       97.50        99.25 


XIV.    ARSENATES. 


OLXVENITE. 


From  the  American  Eagle  mine,  Tintio  mininj^j  cli.^^trict,  Utah. 
W.  F.  Hillebrand  in  Bull.  20.     Analysis  bv  Hillebrand. 


Described  by 


As-Os 40. 05 

Ps06 06 

CuO 55. 40 

Fe-Oa 25 

CaO 10 


ZnO... 
H2O... 
Quartz , 


Trace. 

3.  .39 

.40 

99.71 


ERINITE. 


From  the  Mammoth  mine,  Tintic  di-strict,  Utah.     Described  by  Hillebrand  and 
Washinjrton  in  Bull.  55.     Analyses  by  W.  F.  Hillebrand. 


As;()5 33. 53 

T'jOo 10 

CuO 

ZnO 

CaO 


MrO Trace. 

FeiOs I        .14  i 


IIjO 


100.04 


99.  s; 
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OLHrOCLABXTS. 


From  the  Mammoth  mine,  Tin  tic  district,  Utah.    Described  by  Hillebrand  and 
Washington  in  Bull.  55.    Analyses  by  W.  F.  Hillebrand.    Sp.  gr.,  4.38  at  19**. 


A*0, 

PaO» 

8iOt 

CuO '    82.34 

ZnO 

F^iOi 

HjO 7.73 


a  Assumed  the  same  aa  in  A. 
COmOHALOITE. 

From  the  American  Eagle  mine,  Tintic  district,  Utah.    Analysis  by  W.  F.  Hille- 
brand, with  description  in  Bull.  20. 


A 

B 

1 

29.59 

29.60 

.06 

a. 05 

.06 

a. 06 

82.34 

62.54 

.06 

.04 

.12 

.12 

7.73 

7.72 

99.95 

100.13 

ASfOt 39.94 

P,0» 14 

COt  (by  dilterenoe) — 97 

CuO 28.68 

ZnO 2.86 

CaO 19.79 

MgO 54 


FeiOi.. 

Ag 

II»0... 
QnartE. 


0.S6 
.30 

5.52 
.90 


100.00 


TYBOUTE. 


From  the  Mammoth  mine,  Tintic  district,  Utah.    Described  by  Hillebrand  and 
Washington  in  Bull.  55.     Analyses  by  W.  F.  Hillebrand.     Sp.  gr.,  3.27  at  20.5°. 


A 


2S.78 
Trace. 


AssO» 

PjOi 

CuO 45.22 

ZnO 04 

, 6.H4 

.05 

!     17.  26 

I     (?) 


CaO. 
MpO, 
H,0. 
SO,.. 


98.19 


B 


26.22 

Trace. 

46.38 

Trace. 

6.69 

.04 

17.57 

2.27 


99.17 


CHENEVIXITE. 

From  the  American  Eajjle  mine,  Tintic  district,  Utah.    Analyzed  by  W.  F.  Hille- 
brand and  described  in  l^ull.  20. 

AsjOs 35.14 

CuO 26.31 

CaO 44 

MpO 16 

FejOj 27. 37 

A1,0, 66 

HsO 9. 33 

Quartz 40 

99.81 
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,  From  the  Mamniath  min^,  Tiiitic  diatrict,  Utah.    Desrribed  by  HUlcbntiid  nnd 
pMhington  in  BulL  5&-    AnalyuBby  W.  F.  HUlebnnd. 

A»,0, W.79 


SCOBOSITE. 

on  hol-Bpring  deposits,  from  Joseph's  Coat  Spring,  Broad  Creek, 
Analyzed  by  J.  E.  Whitfield  and  deacdbed  in  Bull.  55. 


1 

I 


USEEAKDITX  1, 

f  An  aluminum  arsenate  troni  the  Sunshine  mine,  Mercur  diatrict,  I'tah.  Received 
from  Victor  Hcik<!S.  Analysis  by  W.  F.  Hillebrand.  Probably  Uskeordite,  with 
iidmixed  calcium  arsenate.    See  F.  W.  Clarke,  Jour.  Watih.  Acad.,  vol.  2,  p.  516. 

aio, 

Ai,o, - : 

rtfi, 

CaO 10.29 

SrO a.lO| 

HgO Tnee. 

CK,Na)^ , 

AsK>. ! 

PiO, 

80, 

XT,    ANTIMONATES. 
SOmfEEBZBOITE. 

From  SchDeeberg,  Tyrol.    Analysis  by  W.  T.  St^baller.    Sp.  f 
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ATOPXTS  ASI>  ROMZm. 


• 

^o  mineralfl  which  Mem  to  be  identical,  although  the  original  atopite  from 
Sweden  may  be  different. 
•^'UUyses  by  W.  T.  Schaller. 
^'  Atopite,  Minas  Geraefi,  Brazil.    Sp.  gr.,  5.04. 
^-    Bomeine,  St.  Marcel,  Piedmont.    Sp.  jnr.,  5.07. 


8b\. 


i   A 

B 

S6  (B 

.'iA.15 

1   is!  70 

11^67 

1      1.29 

1.12 

ze2 

e.27 

14.  Kl 

15.81 

5.08 

.81 

1      1.12 

1.39 

99.64 

ioai2 

^rom  a  claim  nc»ar  the  Bertrand  mine,  Secret  Oanyon,  Nev.  Analyzed  by  W.  F. 
'^^illcbrand  and  dewribed  in  Bull.  20.  Sp.  gr.,  5.01  at  19®,  after  correction  for  ad- 
^^-^fxl  quartz  and  ceruflite. 

SbsOj 35.20 

PbO 49.50  . 

CuO 58 

ZnO 18 

CaO 66 

MgO 03 

KfO 14 

NaiO 21 

FeiOi 09 

Ag 29 

C0» 3.35 

H:0 5. 86 

QuarU 4. 59 

100.68- 
XVI.    SULPHATES   AND   TELLURITES. 

ANHYDRITE. 

A.  From  21  miles  east  of  Gypsum,  Colo.     Analysis  by  J.  G.  Fairchild. 

B,  From  Newhouse,  Utah.     Ai)pn)ximate  analysis  by  W.  T.  Schaller. 


Cao.. 
So,.. 
H:U. 
810,. 


A 


(\\,  Fe>,Oi I  Trace. 

Organic  mutter 


.4ti 


n 


40.01 

5(i.  82 

1.87 

Trace. 


30.84 
55.89 

3.57 


99. 70        99. 30 
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GYPSUM. 

A.  From  Hillsboro,  New  Brunswick.    Ajial>'Bi8  by  Geoige  Steiger. 

B.  From  the  Western  Plaster  Works,  Alabaster,  Mich.    Analysis  by  George 

C.  From  east  of  Cascade,  Black  Hilb,  S.  Dak.    Analysis  by  Steiger. 

D.  From  Rico- Aspen  mine,  Rico  district,  Colorado.    Analysis  by  W.  F.  Hilleb 

E.  F.  From  Nephi,  Utah.    Analyses  by  E.  T.  Allen.    Some  anhydrite  must 
present. 


SO,... 

COa... 

Cl 

SiOs.. 
TIO,.. 
A1,0,. 
FeiOa. 
CaO.. 


8rO. 

MgO 

NajO 

KsO 

H«0 

Izuoluble 

Organic  matter. 


46.18 
Trace. 


} 


.10 
32.37 


} 


Trace. 
.10 


20.94 
.10 


99.79 


B 


46.18 


.03 


} 


.06 
32.33 


.05 

}   •" 

20.96 
.05 


99.82 


45.45 
.85 


.10 
12 


32.44 


.33 
26.'86 


100.09 


D 


45.07 
1.54 


.51 

Trace. 

.03 

.09 

32.49 

.10 

.92 

Trace. 


19.67 
Praent 


100.42 


48.14 

.65 

Trace. 


35.29 


Trace. 


15.88 


.53 
73 
04 


X4 

46 

-45 


99.96 


54 


G.  Gypsite,  Watonga,  Okla.    Analysis  by  Chase  Palmer. 

H.  From  west  point  of  Sierra  Nacimiento,  N.  Mex.    Analysis  by  W.  T.  Schaller-  - 

I,  J.  From  Lost  Hills,  San  Joaquin  Valley,  Cal.    Analyses  by  R.  C.  Wells. 


The  following  gyp.sums  fn)m  Colorado  were  received  from  E.  F.  Burchard. 
analyses  by  J.  G.  Fairchild. 

K.  From  one-half  mile  south  of  Gj'psum. 
L.  From  8  miles  east  of  Gypsum. 
M.  From  Eagle. 
N.  From  Ruedi. 


Parti*' ^ 


SiOj 0. 24 

(Al.  Fe)aO, |  .IS 

CaO !  32.  (K) 

80| '  43. 80 

HiO 19. 02 


Organic  matter. 


1.11 
97.55 


M 


.t_- 


N 


3.90 

4.38 

0.05 

2.29 

1.86 

.13 

34.56 

30.74 

32.94 

32.61 

40.40 

44.23 

14.54 

18.62 

20.30 

2.99 

.75 

.23 

90.89 

96.75 

97.90 
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0,  p.  From  12  miles  from  Castle  Dale,  Utah.  O,  Fullers  Bottom;  P,  Horn  Silver 
Golch.    Received  from  C.  T.  Lupton.    Analyses  by  J.  G.  Fairchild. 

Q.  From  Waterloo  Mountain,  Montpelier,  Idaho.  Received  from  R.  W.  Richards. 
AntlyMB  by  W.  C.  \Mieeler. 


«o,. 


£^9i..V^!!!!!!!!!!!!!!!!!ii!!"i!lllii'lll!!!li!!!l!!i!!iiil!ll!ll! "!!!!!!!!!  trace 


CO, 


32.47  , 
45.03  , 
20.M  I 


Trat"©. 


.32 


31.40 

41.13 

18.39 

4.14 

.89 

.10 

.  w 


2.33 


vs.  vU  I       V9 •  97 


^arite  nodule  from  about  7}  miles  west  of  New  Idria,  Cal.    Analysis  by  G.  Steiger. 

BaO 57.19 

80» 29.41 

810^ 7.81 

A1|0| 2.02 

FeiOi 41 

MgO 36 

CaO 46 

PiO» Tnu?e. 

98.25 
BOOTHTTE. 

^>om  Campo  Seco,  Cal.    Analysis  by  W.  T.  Schaller. 

SOt 27.25 

CuO 29.13 

FeO 81 

MgO 64 

H|0- 36.76 

H,0+ 4.91 

Insoluble 3. 96 

100.46 
PISANITE. 

From  Bingham,  Utah.     Analysis  by  W.  F.  Ilillebrand. 

so, 28.52 

CuO 12.60 

FeO 14.13 

ZnO 10 

HjO 44.92 

100.27 
BROCHAJTTITE. 

From  the  United  Verde  mine,  Jerome,  Ariz.     Analysis  by  \V.  F.  Ilillebrand. 

so, 16.75 

CuO 09. 45 

PbO 04 

Fet"»  (from  ganeue) 28 

CaO Trace. 

HjO 12.05 

PjO, Trace. 

CO, 71 

Insoluble 70 

99.98 


ASALVSES  OF   HOCKS   AND   MINEBALS,   laSO-lttU. 
AHTLXRITZ. 


n  the  Antler  mine,  Yucca  Statir'n,  Muhave  Co 
kSuuud  aa  a  new  species  in  Bull.  55.  Sp.  gr.,  3.93  a 
■*lyHe8  by  W.  F,  Hillebrand. 

.,  B,  Firai  lot  received. 

.  Later  Bample. 


it.y,  Am.    Described  by  Ilille- 
16°,  corrected  (or  gangiie.    An- 


A 

» 

0 

as 

"1 

OS 

OA 

.M 

^. "■ 

.ns 

8.01 

100.  W  j     W.M 

M.B7 

Large  crysUls  from  Soda  Ulto,  Carrir.o  Plain,  Cal.    Analysis  by  W.  T.  Schaller. 


80^ 

,-s, 

A.  From  the  headwaters  of  Gila  River,  Grant  County,  N.  Mex.,  about  40  milee  north 
of  Silver  City.    Analyzed  by  F.  W.  Clarke  and  dcBcribed  in  Bull.  9. 

B.  Prom  Alum  Creek,  N.  Mex.    Poeaibly  the  same  locality  as  A.    Analyrae  by 
W.  T.  Sehaller. 


ALirXOOEH. 

A.  From  the  headwatere  of  Gila  River,  Grant  Cjunfy,  N.  Men.,  about  40  miles  north 
o!  Silver  City.     Analyzed  by  F.  W.  Clarke  and  described  in  Bull.  9.     Tolor,  pinkish. 

B.  From  the  calcite  spring,  Yellowstone  Park.    Fine,  white,  eilky  fibers.    Analyois 
by  J.  E.Whitfield. 

C.  From  the  Grand  Canyon,  Yellowstone  Park.    Analysis  by  J.  E.  Whitfield. 
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A 

B 

C 

80s 

1 

84.43 
15.52 

4a  65 
15.72 

Trace. 

Trace. 
1.53 

33.22 

AWO, 

16b  80 

Fe«Oj 

Trace. 

c«o 

None. 

IfgO ' 

.IS 

KfO 

.01 

NaiO 

.03 

HfO 

42.56 

"-ii.'si" 

.09 

43.61 

SlOt 

1.38 

Timiohibk 

'**7.'02* 

• 

lOa  13      00. 80 

1 

ioas6 

COPIAPITE. 


A.  From  the  Redington  mine,  Knoxville,  Cal. 

B.  From  Sulphur  Bank,  Lake  County,  Cal. 

Analyses  by  W.  H.  Melville.    Description  by  Melville  and  Lindgren  in  Bull.  61. 


BOt 

AltO,... 
Fe,0,... 
FeO.... 
MnO.... 
CaO.... 
MgO.... 
HiO.... 
Residue. 


A 


J) 


39.97 


26.54 
.46 
.21 


ao6 

30.43 


3^82 

.37 

26.79 

3.28 

Trace. 

.25 

.16 

29.58 

.75 


100.67  i  loaoo 


KNOXVILLITE. 

From  the  Redington  mine,  Knoxville,  Cal.    Described  as  a  new  species  by  Melville 
and  Lindgren  in  Bull.  61.    Analysis  by  W .  II.  Melville. 

SO3 35.91 

CrjOj 7.41 

AIjOj 4.83 

FejOa 15.36 

FeO 3.  SI 

NiO 83 

MgO 3.22 

HjO- 9.30 

HjO+ 17.60 

Residue 1. 73 

100.00 
SEDINOTOniTE. 


From  the  Redington  mine,  Knoxville,  Cal.     Described  as  a  new  species  by  Melville 
and  Lindgren  in  Bull.  61.    Analysis  by  W .  11.  Melville.    Sp.  gr.,  1.761. 

80, 35. 35 

CraO, 7. 51 

AliOa 5. 14 

FejOs.... 19 

FeO 4.58 

XIO 1.00 

MnO Trace. 

MgO 1.85 

HiO- 27.09 

H|0  + 14. 34 

Residue 3. 46 

100.51 
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ALUStTE. 


r     A.  rrom  Knickerbocker  liill,  Custer  County,  Colo.    Analysis  by  L.  G.  Baking. 

B,  C,  From  Calico  Peak,  Itieo  Mauulains,  I'olo.  Analyses  by  G.  Steiger.  Described 
by  U'hitniau  Croes  in  2l8t  Ann.,  pt.  2,  p.  94, 

D,  E.  From  Maryevale,  Utah.  D,  crystalline;  E,  mawive.  Analyses  by  W.  T. 
Schaller.    Described  by  B.  S.  Butter  and  H.  8.  Gale  in  Bull.  511. 

F.  Frora  Trea  Cerriloa  Butlos,  aouthwest  (i(  Indian  Gulch,  UBripueti  County,  Cal. 
Analydfiby  WiHlam  Valentine. 


* 

D 

c 

» 

E 

^• 

43.36 
3.37 

.M 
1J.M 

34  M 

1*;;;;;;;:;:;;;;:;;;;;;:::;;;:;;;;;;::;:;; 

}'^^ 

■mi* 

.OS 

.» 

TrJ?. 

T^. 

M.3T 

ea.ei 

gi).73 

100.10 

TO.™ 

miS 

A.  F^m  Black  Iron  mine.  Eagle  County,  Colo. 

B.  From  Pigeon  mine.  Rico  disuicl.  Colo. 
Analyses  by  W.  F.  Hillebrand. 


^ 

30.:. 
Traw. 

ILW 

.7a 

NATBOJASOSITE. 

From  Soda  Springs  Valley,  on  road  from  Sodaville  to  Vulcan  copper  mine,  Ni 
Described  by  Hillebrand  and  Penfield  in  Am.  Jour.  Sci..  4th  ser.,  vol.  14,  p.  2 
Analyeia  by  W.  F.  Hillebrand.     Sp.  gr,,  3.18  at  30.5°. 

sOi 3a96 

FpiO. so,es 


MINERALS. 
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PLUMB0JAB08ITE. 

-A.  From  Cooks  Peak,  N.  Mex.  Described  as  a  new  species  by  W.  F.  Ilillebrand 
^  S.  L.  Penfield,  in  Am.  Jour.  Sci.,  4th  ser.,  vol.  14,  p.  211.  Analysis  by  Ilille- 
**»<!.    Sp.  gr.,  3.668  at  30.5°. 

^-  From  near  Frisco,  Beaver  County.  Utah.    Described  by  B.  S.  Butler  and  W.  T. 
*^erin  Am.  Jour.  Sci.,  4th  ser.,  vol.  32,  p.  418. 

^-  From  Lower  Waterloo  mine,  Leadidlle,  Colo.    Analysis  by  Ilillebrand. 
^*  From  Morning  Star  mine,  Leadville.    Analysis  by  Dillebrand. 
^-  From  Maid  of  Erin  mine,  LeadWlle.    Analysis  by  Hillebrand.    Famples  D 
^  £  are  mixtures  of  plumbojarosite  and  jarosite,  with  the  latter  ])redominatinp. 
^-  Ochreous  ore.  Ibex  mine,  I.eadxalle.    Probably  an  impure  ])]umlx)jarosite.  and 
f^fore  included  here.    Analysis  by  Hillebrand.    \Mien  alumina,  as  kaolin,  and 
'^^^  are  deducted,  the  renudnder  of  the  analysis  gives  very  closely  the  composition 
plumbojarosite. 


A 

R 

C 

I) 

E 

F 

o. 

19.  K4 
.27 

1^32 

19.50 

R.27 

4.27 

13.32 

:>, 

.89 

>, 

.30 
42.11 

"  *.  13 
Trace. 

1 

o,:. :::::::::::.:::.: :::.:.:.:;.:::::.:.::: 

4i37 
.10 
.21 
.17 

44.40 
.23 

.37 
.15 

42. 9R 

.20 

.83 

6.31 

46.70 

"i.6K" 
5.33 

31.08 

S;:        

2.20 

c?.    . 

.29 

>......     

.55 

:>::.:::::: : :.:.::.::: 

Trace. 

. 

27.06 

.02 

9.54 

.06 

.01 

27.59 
}    9.16 

25.07 
}  H.99 

27.81       3a53 
|ia  12     |ia  54 

20.81 

>r 

t       .12 

\      7.29 

.06 

>+.:..:::: :: 

>.            : 

.64 

.06 
.06 
.08 
.46 
.08 

::>...; 

Trace. 

^ 

.47 

c?..  .  

.39 
.11 

.36 
.04 

.42 

1.58 
.30 

C    

10 

»» 

.51 

2.64 

21. 13 

-Q«            .02 

Truce. 

.  075         .  004           *^^ 

.  19 

Traoo. 

100.15 

HW.  2.) 

99.6>i5     99.724     90.S15 

9H.55 

BEAVERITE. 

A  new  species  from  the  Horn  Silver  mine,  near  Frisco,  Utah.  Described  by  B.  S. 
itler  and  W.  T.  Schaller  in  Am.  Jour.  Sci.,  4th  ser.,  vol.  32,  p.  418.  Analj'sis  by 
haller. 

Insoluble  (mostly  riuartz) 10. 05 

CuO 9.70 

rbO 29. 44 

FojOi 17. 28 

A1,0, 3. 64 

H,0 9.02 

SOi 21.32 

10a45 
HINSDALITE. 

A  new  ppecies  from  Golden  Fleece  mine,  near  I^ke  City,  Colo.  Described  by  E.  S. 
irsen  and  W.  T.  Schaller  in  Am.  Jour.  Sci.,  4th  ser.,  vol.  32,  p.  251,  Anal>'Bi8  by 
rhaller.     Sp.  pr.,  3.04. 

PhO 31. 75 

SrO 3.11 

A1,0, 26. 47 

80| 14. 13 

PjOi 14.50 

H»0 10.25 

10a21 
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A  hydfoiia  feme  tellurite  trom  ni 
Hillebraud.  and  dem-ribed  liy  hini 
2.  pt.  1,  p.  21.    The  data  relalive  1 


w  Tombstone,  Ariz.  Analyzwl  pttriially  by  W.  F. 
Bs  a  new  species  in  Proc.  Colorado  Sci.  Soc,  vol. 
tlje  com  portion  of  emmomdleareasfallowa; 


A 

B 

t 

D 

_.- , 

ss 

SB,  IS 

11.  oe 

ID.  OS 

3.M 

Another  mineral,  apparently  cmmonpite,  from  the  V 
Colo.,  Iiua  atno  been  aiiiilyzed  by  Hillebraud.  A.  B,  ( 
mean  of  all. 


.  P.  H.  mine,  Cripple  Creek, 
are  partial  aaalysee;  D  is  tlie 


- 

A 

B 

c 

D 

■  tMI 

32.61 

p». 

1          1 

t  Bj  dlflerenn.    lnclud«  lUkaliea,  and  Usees  of  mapiesui,  gold,  and  maUU  precipllalile  hy  BiS. 
XVII.    MOLTBDATEa,  TUNGSTATES,  AND    UKANATES. 

povzixrrs. 

A.  From  the  Seven  Devile  mining  district,  Idaho.    Analyzed  by  W.  H.  Melville, 
and  described  by  him  as  a  new  mineral  speciee  in  Bull.  90.    Sp.  gr.,  4.526. 

B.  From  Baringer  Hill,  Llano  County,  Tex.,     Ochreous,  ctoating  molybdenitfl, 
Sp.gr.,  4.15. 

C.  From  2  mllee  south  of  Oak  Springs,  Nye  County,  Nev.    Analyses  B,  C  by  W.  T. 
Schaller. 


A 

B 

c 

67.90 

27.48 

oalK 

99.17 

100.07 

90.  S3 

MINEBAL8. 
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KOSOKLHrXTE. 


^m  Schneebei^,  Saxony.  Originally  suppoHed  to  be  bismite.  Analyzed  by 
^'  T.  Schaller  and  identified  as  a  new  specie?,  bismuth  molybdatc,  Bi2&IoOe.  Aver- 
re  compoeition,  after  deducting  admixed,  insoluble  gangue,  as  follows : 


M0O3. 

B:0.. 


, 77.1 

22.4 

2 

99  7 
MOLTBDIO  OOHZB. 

A..  From  Renfrew,  Ontario. 

B.  From  Westmoreland,  N.  H. 

C.  From  Telluride,  Colo. 

D.  From  Hortense,  Colo. 

E.  From  California,  exact  locality  unknown.    Analyses  by  W.  T.  Schaller;  A,  C, 
d  E  on  ver>-  little  material. 


A 

U 

C 

D 

E 

0, ; 

55.7 
17.3 
15.5 

57.69 
21.08 
17.62 

59.3 
19.0 
15.8 

46.77 
15.95 
15.87 
5.50 
16.51 

47.7 

,ol.        

I0.8 

D^:::::::::::: 

13.4 

a, 

^:.:::::::::: :::::::: 

oiu^  le 

9.4 

4.66 

•  5.9 
100.0 

24.0 

97.9 

101.05 

100.60 

102.9 

o  By  (lUIerence. 
SCHZELZTE. 


^our  samples  from  California,  analyzed  by  R.  C.  Wells. 

A.  Sidney  mine,  near  Randsburg. 

B.  Papoose  mine,  Alolia. 

C.  D.  East  Union  mine,  Atolia. 


A 


n 


T> 


Ot 7H.27 

O 19.  K2 

)x ;  1.2s 

I,  Fe)sOi .37 

<) I  .3H 


77.  SI 

::».  42 

1«.  67 

1K.2H 

2.00 

6.  :.-> 

.09 

.01 

None. 

None. 

70. 12 

17.98 

11.35 

.10 

None. 


HX).  12       98.57     lOf).  46  i      99.  .'jS 


Ht)3NERITE. 

A.  From  the  Royal  Albert  vein,   Uncompahsre   District,   Ouray  County,   Colo, 
aalyzed  by  W.  ¥.  Hillebrand  and  described  by  him  in  Bull.  20.     Sp.  gr.,  7.177,  at 


B.  PYom  Patterson  Oeek,  I>emhi  County,  Idaho.     Analysis  by  W.  T.  Schaller. 

C.  From  Oroville,  Wash.     Analysis  by  R.  C  Wells.     Sp.  gr.,  7.2. 


A 

H 

(' 

0, 

7.').  r»s 

2:i.40 
.2t 
.13 
.62 
.05 

76.fi 

21.4 

2.0 

7fi.5 

qO 

18.5 

)0 

4.4 

kO 

.2 

0, 

.7 

)«rw?) 

100.02 

100.0 

100.3 

866* 
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WOLFRAM. 

Analyses  by  R.  C.  Wells. 

A.  Hill  City,  S.  Dak. 

B.  Oreville,  S.  Dak. 

C.  Germania  mine,  Deer  Trail  district,  Washington. 

D.  Lost  River,  Alaska. 


WC. 
MnO. 
FeO.. 
Fe»0,. 

AlK)i. 

PbO. 

SnOs. 

SiOt.. 

CaC. 

MgO. 

H,0.. 


I 


71.4 
10.3 
13.7 


3.5 

.7 

None. 

.3 


99.4 


B 


7ft.  0 

ft.6 

17.0 


} 


.9 
.2 

None. 


100.7 


75.73 

4.93 

1&6S 

.22 


.36 
None. 
None. 


99.92 


.0 

.9 
.J 

Tnaovf 


loai 


FERBITXTNaSTITE . 


A  tungetic  ocher  from  the  Germania  mine,  Deer  Trail  mining  district,  Washington. 
Described  as  a  new  species  by  W.  T.  Schaller  in  Bull.  509,  p.  83.  Formula 
Fe2WOe.6H20.    Analysis  in  duplicate  by  Schaller  on  very  little  material. 


WOs 

FotOi.... 
UsO 

In^K)luble 


URANIKITE. 

Analyses  by  W.  F.  Hillebrand.  Discussed  in  Bulls.  78  and  90.  In  the  original 
publications  the  gaseous  constituent  of  uraninite  was  supposed  to  be  nitrogen,  as 
indeed  it  was  in  part.  The  discovery  of  helium,  however,  has  shed  new  light  upon 
the  subject,  and  the  analyses  have  been  corrected  accordingly. 

A,  B,  (\  D,  E.  Crystallized  uraninite  from  Hale's  quarry,  Glastonbury,  Conn. 
Nitrogen  was  certainly  present  in  these  specimens. 


i; 


UOj 


on 


2.  OS 


I'o, i  ;iy.  13 

Th(  )j 

CeO- 

ZrOs? 

(La,  T)i)/  »3 

(Y,  Er),03 

Pb( ) 


'U 


CaC) .... 
MfjO... 
Alkalies. 
IIsO.... 


3.14 
.08 


% 


He.  etc I  Undet. 

Fej(  )8 1 .  21 

MnO 

SiO, 


PjO 
F 


J' '5 


l.(»6 


Insoluble. 
CbjOs.... 


Specific  trravity 


0« 


2:^.35 
oS.  01 

[  9.  78 


.46 
3.24 


Umiet. 

Undet. 

.33 


1.74 


22.22 
59.31 


10.31 


3.07 
Undet. 
Undet. 
l^ndet. 
Undet. 
Undet. 
.fi7 


.25 


.42 


9'.».0') 
9.  l.T.) 


W.  91 
9.  051 


96. 25 


D 


26.48 

57.  43 

9.79 

.25 


.13 

.20 

3.26 

.08 


23.03 
59.93 


11.10 


3.  OS 
.11 


Trace. 

.61 
Undet. 

.40 
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.16 


.43 
.34 
.29 


.70 


.16 
.02 
.04 
.» 


99.49 
9.587 


99.42 
9.«22 
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Brilliantly  crystallized,  from  Branch ville,  Conn. 

'ed  uraninite,  from  the  Flat  Rock  mine,  Mitchell  Cofunty,  N.  0. 

e,  from  near  Blackhawk,  Colo. 

iiarietta,  S.  C. 


1 

F 

G 

H 

I 

J 

K 

L 

13.27 
72.25 

21.54 
(M.72 

14.00 
70.99 

50.83 
39.31 

44.11 
46.56 

25.26 
58.51 

7.59 

".'22" 

".'76*" 
.44 
.32 

}    88.95 

\  7.20 

1     .33 

\6.93 

* 

}6.52 

)...!... 

.20 

\2.78 

.26 

.50 

.20 

4.20 

3.04 
4.53 

1.66 
.19 

2.06 

, 

* 

6.16 

4.35 

4.34 

4.35 

3.58 

I 

Trace. 

.ii 

.10 
.18 

.28 
.07 
.22 

.       ... 

.27 

(?) 
.30 

}    .15 

.68 
.38 
.20 

Trace. 



.16 
.84 
/Trace? 

.85 

}    .30 

1.21 
.05 
.06 
(?) 

.23 

}    .25 

Undet. 
Undet. 
.13 

.41 

Trarft- 

\Trace7  •   Tnu*. 

.68 

Undet 

.03 

.67 

Undet. 

.13 

1.96 

TTndfit. 

.02    '  Undet. 
2.79     

................................ 

.22       

i"- 

.43     

i 

.12     

1 

.24     

j       .04 

.14 

1.40 

.10 

.06 

I          .30 

1           ^ 

7 : 

98.21 
9.733 

1 

99.37 
9.560 

99.24 
9.348 

100.67 
8.086 

98.91 
9..  492 

99.82    1      98.39 
8.068  ' 

ite,  from  Llano  (  ounty,  Tex. 

7hat  altered  uraninitc  from  Villeneuve,  Province  of  Quebec,  Canada. 

e  uraninite,  from  Johaungeoigenstadt,  Saxony. 


M 


N 


20.89 

44.17 

0.G9 

.34 

.34 

2.  ."JO 

9.40 

.32 

10.08 

1.48 

.08 

.40 

.14 

34.07 

41.00 

6.41 

(?) 
.40 

1.11 
2.57  ; 
.39  1 
11.27 
1.47  . 
.10 
.19 
.10 

22.33 

59.30 

•  None. 

1.00 

6.39 

3.17 

Trace. 

.50 

.21 

.20 

.17 

.31 

.09 

.75 

.17 

■ 

.09 

.06 

2.34 

r  <>3 ' 

.75 

.19 

1.47 

.13 

y 

98. 2S 

S.29 

99.90 


97.93 
6.89 
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The  following  iiraninites  are  all  from  Norway,  and  were  analyzed  for  compariaon 
with  the  American  material. 

P.  BrOggerite  from  Anner6d,  near  Moss.     Sp.  gr.,  8.893. 

Q.  From  Elvestad.    Sp.  gr.,  9.145. 

R.  From  Elvestad.    Sp.  gr.,  8.320. 

S.  From  Skraatorp.    Sp.  gr.,  8.966. 

T.  From  Huggenaskilen.     Sp.  gr.,  8.930. 

U.  Cleveite  from  Arendal.    Sp.gr.,  7.500. 

V.  From  Arendal. 


TJOi 

UOi 

ZrO«? 

ThOi 

CeO« 

La,  Di)t08. 

Y,  Er)«Oi.. 

bO 

CaO 

MeO 

A&alies.... 

HtO 

He,  etc 

FcsOi 

MnO 

SlOj.. ...... 

PjOa 

Insoluble . . . 


} 


30.63 

46.13 

.06 

6.00 

.18 

.27 

1.11 

9.04 

.37 

Traces. 

.74 
.17 
.25 


.22 

.02 

4.42 


99.61 


} 


25.36 

50.74 

.08 

8.48 

.21 

.26 

1.10 

10.06 

.77 

Traces. 

.73 
.18 
.21 
.06 
.38 
.04 
.45 


99.11  I    99.51 


XVII.    CARBONACEOUS    MINERALS. 
QinSQITEITE. 

A  remarkable  substance  a.ssociated  with  the  patrouite  of  Mina.sragra,  Peru.     Ana- 
lyzed and  described  by  W.  F.  Hillebrand. 

S,  soluble  in  CSj 15. 44 

S,  combined 31 .  17 

C 42.81 

H 91 

X 47 

O,  by  dilTcrcncc 5. 39 

Moisture,  at  UV)" 3. 01 

Asha 80 

< 

100.00 
a  Highly  vanadiferous. 
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MINERAL  RESOURCES  OF  ALASKA,  1913. 


By  Alfred  H.  Bbooks  and  others. 


PREFACE. 


By  Alfred  H.  Brooks 


The  present  volume  is  the  tenth  of  a  series  of  annual  bulletins  * 
treating  of  the  progress  of  mining  in  Alaska  and  summarizing  the 
results  achieved  during  the  year  in  the  investigations  of  the  mineral 
resources  of  the  Territory.  In  preparing  these  reports  the  aim  is 
prompt  publication  of  the  most  important  economic  results  of  the 
year.  The  short  time  available  for  the  preparation  of  the  reports 
does  not  permit  the  complete  office  study  of  the  notes  and  specimens; 
hence  some  of  the  statements  made  may  bo  subject  to  modification 
when  the  researches  have  been  completed.  Those  interested  in  any 
particular  district  are  therefore  urged  to  prociu'e  a  copy  of  the  com- 
plete report  on  that  district  as  soon  as  it  is  available. 

This  volume,  like  those  previously  issued,  contains  both  preliminary 
statements  on  investigations  made  during  the  year  and  summaries 
of  the  conditions  of  the  mining  industry,  including  statistics  of 
mineral  production.  It  is  intended  that  tliis  series  of  reports  shall 
serve  as  convenient  reference  works  on  the  mining  industry  for  the 
years  which  they  cover.  I^ack  of  funds  prevents  a  visit  to  every 
mining  district  each  year  by  a  member  of  the  Survey,  and  therefore 
the  data  used  in  preparing  the  summary  on  mining  development 
are  in  part  based  on  information  gleaned  from  various  reliable  sources. 

Again,  as  in  previous  years,  the  writer  is  under  great  obligations 
to  many  residents  of  the  Territory  for  valuable  data.  Those  who 
have  thus  aided  him  include  many  mine  operators,  en^neers,  pros- 
pectors. Federal  officials,  and  officers  of  banks  and  of  transportation 
and  commercial  companies.  It  is  impossible  to  enumerate  all  who 
have  contributed  information,  but  special  acknowledgment  should 
be  made  to  the  Director  of  the  Mint;  Wells-Fargo  Express  Co.;  the 

1  Report  on  progress  of  investigations  of  tho  mineral  resources  of  Alaska,  1904  [to  1912]:  U.  8.  Geol.  Sonrsf 
BulL  2S9  (284, 314, 345, 379,  442,  480, 520,  and  542,  respectively]. 
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6  MINEBAL  RESOURCES  OF  ALASKA,  1913. 

Alaska  Mexican  Gold  Mining  Co.,  Alaska  United  Grold  Mining  Co.,  and 
Alaska  Tread  well  Gold  Mining  Co.,  of  Treadwell;  George  M.  Esterly, 
of  Nizina;  Stephen  Birch;  of  Kennecott;  Charles  S.  Matthison,  of 
Hope;  John  L.  Abrams,  of  Fortymile;  J.  J.  Hillard,  of  Eagle;  T.  E. 
Phillip,  of  Jack  Wade;  W.  J.  Reynolds  and  A.  J.  Childs,  of  Deadwood; 
Frank  A.  Reynolds,  of  Circle;  E.  H.  Boyer,  R.  C.  Wood,  F.  Cook, 
A.  Bruning,  American  Bank,  and  First  National  Bank,  of  Fairbanks; 
S.  J.  Marsh,  of  Caro;  Charles  Fomander  and  A.  Cameron,  of  Ruby; 
WilUam  R.  Lloyd,  of  Glacier;  J.  C.  Felix,  of  Hughes;  Cyril  P.  Wood, 
T.  L.  Thurston,  and  Charles  Estmere,  of  Iditarod;  W.  A.  Vinal, 
of  Ophir;  Harold  Seddon  and  W.  F.  Green,  of  Tocotna;  William 
Bailis,  of  Tuluksak;  William  Loiselle,  of  Quinhagak;  E.  R.  Stivers, 
of  St.  Michael;  J.  W.  J.  Reed,  of  Nome;  G.  A.  Adams,  of  Council; 
P.  J.  Coston,  of  Candle;  and  M.  F.  Moran,  of  Shimgnak. 

The  arrangement  and  manner  of  treatment  in  this  volume  are 
the  same  as  in  those  previously  issued.  First,  papers  of  a  general 
character  are  presented,  followed  by  those  treating  of  special  districts, 
arranged  geographically  from  south  to  north.  This  bulletin  contains 
21  papers  by  11  authors.  One  of  these  papers  deals  with  administra- 
tive matters,  one  treats  of  the  mineral  deposits  of  all  Alaska,  one  is  a 
general  summary  of  the  mining  industry,  and  the  remainder  deal 
more  specifically  with  the  economic  geology  of  certain  districts. 
In  the  geologic  papers  emphasis  is  laid  on  the  conclusions  having 
immediate  interest  to  the  miner.  These  conclusions  are  discussed  here 
briefly  but  will  be  more  fully  treated  in  reports  now  in  preparation. 
The  need  of  prompt  pubUcation  requires  that  the  illustrations  in  this 
volume  be  of  the  simplest  kind. 
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ADMrniSTRATTVE  REPORT. 


By  Alfred  H.  Bbooks. 


INTRODUCTION. 

The  fact  that  the  appropriation  for  the  continuation  of  the  investi- 
gation of  the  mineral  resources  of  Alaska  in  1913  was  not  made  until 
June  23, 1913,  much  ciutailed  the  field  season  of  several  of  the  parties 
and  thereby  greatly  enhanced  the  cost  of  the  work.  Out  of  a  total 
of  14  field  parties  only  5  had  a  full  season's  work.  The  loss  in  tiine> 
due  to  the  delay  in  appropriation,  amounted  to  an  average  of  one 
month,  or  29  per  cent,  for  each  of  8  field  parties.  A  careful  estimate, 
based  on  the  allotments  to  these  parties  and  the  cost  of  the  additional 
month  of  field  work,  shows  that  the  actual  monetary  loss  occasioned 
by  the  delay — that  is,  expenditure  for  which  there  was  no  return — was 
$7,120,  or  over  7  per  cent  of  the  total  appropriation.  There  was  also 
a  loss  of  efficiency  brought  about  by  the  delay  of  the  field  work  and 
consequent  change  of  plans  which  can  not  be  expressed  in  figures.  It 
can  be  stated,  however,  that  the  delay  in  appropriation  for  two  suc- 
cessive years,  the  full  appropriation  for  1912-13  not  being  available 
until  August  24,  1912,  has  put  the  Alaska  field  work  nearly  one  year 
behind.  This  is  indicated  by  the  table  showing  progress  of  surveys 
(p.  9). 

Fourteen  parties  in  all  were  engaged  in  surveys  and  investigations 
during  1913.  Of  these,  two  started  field  work  in  May,  three  in  June, 
seven  in  July,  and  two  in  August.  The  average  length  of  the  Alaska 
field  season  is  110  days;  the  average  of  all  the  parties  in  1913  was  73 
days.  The  14  parties  included  12  geologists,  1  geologic  assistant,  4 
topographic  assistants,  2  hydraulic  engineers,  and  34  packers,  cooks, 
and  other  assistants.  Nine  of  these  parties  were  engaged  in  geologic 
work,  four  in  topographic  surveys,  and  one  in  investigation  of  water 
resources.     The  results  can  be  summarized  as  follows: 

The  areas  covered  by  geologic  exploratory  surveys,  on  a  scale  of 
1 :  500,000  (8  miles  to  the  inch),  amount  to  3,500  square  miles;  by 
geologic  reconnaissance  surveys,  scale  1 :  250,000  (about  4  miles  to 
the  inch),  2,950  square  miles;  by  detailed  geologic  surveys,  scale 
1:62,500  (1  mile  to  the  inch),  ISO  square  miles.  Much  of  the  time 
of  the  geologists  was  devoted  to  special  field  problems,  the  results  of 
which  can  not  be  expressed  areally. 

The  areas  covered  by  topographic  exploratory  surveys,  on  a  scale 
of  1:500,000,  amount  to  3,400  square  miles;  by  topographic  recon- 
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naissance  surveys,  2,535  square  miles;  by  detailed  topographic  sur^ 
veys,  287  square  miles. 

Twenty-five  stream-gaging  stations  were  maintained  for  an  average 
of  12  weeks  each.  The  results  served  to  indicate  in  some  degree  the 
possibilities  for  developing  water  power  in  the  lower  Copper  River 
basin,  along  the  eastern  shore  of  Prince  William  Sound,  and  on  Kenai 
Peninsula.  This  work  also  included  excursions  into  the  Bering  River 
coal  field  and  the  Willow  Creek  district. 

To  state  the  work  geographically,  two  parties  worked  in  south- 
eastern Alaska,  one  in  the  Yakataga  region,  one  in  the  Chitina  basin, 
one  in  the  Prince  William  Sound,  lower  Copper,  and  Kenai  Peninsula 
regions,  one  on  Prince  William  Sound,  two  in  the  lower  Susitna  basin, 
two  in  the  upper  Susitna  basin,  two  in  the  Matanuska  basin,  and  one 
in  the  Yukon-Koyukuk  region.  The  work  of  one  party  was  divided 
between  the  Fairbanks  district  and  Seward  Peninsula. 

Among  the  important  results  of  the  year  are  the  completion  of  the 
reconnaissance  of  the  marble  deposits  of  southeastern  Alaska,  a 
reconnaissance  siurvey  of  the  Yakataga  region,  a  detailed  geologic 
and  topographic  siurvey  of  the  Willow  Creek  district,  a  topographic 
and  geologic  reconnaissance  siurvey  of  the  Broad  Pass  region,  in  the 
upper  Susitna  basin,  the  completion  of  the  general  survey  of  the 
Matanuska  coal  field,  and  a  geologic  exploration  of  the  little-known 
region  lying  between  the  lower  Koyukuk  River  and  the  Yukon. 

The  following  table  shows  the  allotment,  including  both  field  and 
office  expenses,  of  the  total  appropriation  of  $100,000  to  the  re^ons 
investigated.  In  preparing  this  table  the  general  office  expenses  are 
apportioned  to  the  several  allotments,  account  being  taken  of  varia- 
tions in  character  of  work.  The  results  are  expressed  in  round  num- 
bers. The  ^'general investigations^'  include,  among  other  things,  the 
cost  of  collecting  mineral  statistics  and  of  office  work  relating  to  the 
field  investigations  of  previous  seasons. 

Approximate  geographic  distribution  of  Alaskan  appropriation ^  1913. 

Southeastern  Alaska $7, 000 

Yakataga  region 6, 000 

Copper  River 10, 500 

Prince  William  Sound 7, 000 

Kenai  Peninsula 1, 500 

Susitna  basin 25, 500 

Matanuska  basin 23, 500 

Yukon  basin 8, 500 

General  investigations .4, 500 

Unallotted 6, 000 

100,000 

In  the  following  table  the  approximate  amount  of  money  devoted 

to  each  class  of  investigations  and  surveys  is  indicated.     It  is  not 

possible  to  give  the  exact  figures,  as  the  same  man  may  have  carried 

on  the  different  kinds  of  work,  but  tliis  table  will  serve  to  elucidate 

er  table,  which  will  summarize  the  complete  areal  siurveys. 
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AppnaAmata  allotmenU  to  dijirent  hindi  o/turvtyt  and invaligationt  in  Abuta,  1913. 

Geologic  and  topogispliic  exploration $4, 650 

Geologic  TOCcamaiasance  eurvoya 17,450 

Detailed  geologic  surveya 5, 350 

Special  geologic  Investi^tiona 11,100 

Ttiii  iimiiiiwiiii  II  topographic  mirveyB 7,400 

Detailed  topognphic  surveys 20, 700 

InvestigatioD  of  water  reeoiin:es 6, 300 

Collecting  Btatistica  of  mineral  production 1, 250 

Uiscellaoeous,   including  admin btration,    infpcction,   clerical 

Mlariea,  office  supplies,  and  eqnipment 20, 800 

Unallotted 6, 000 


AUotmenU/cr  talann  andfitld  ezptnta,  Alaikan  work,  1913. 

Scientific  and  technical  salaries t3S,  800 

Field  expenses 38, 930 

Clerical  and  other  office  and  miscellaneous  expennee 16, 270 

Unallotted 6, 000 

100,000 

The  following  table  exliibits  tlio  progress  of  invostigations  ia 
Alaska  and  t!ie  annual  appropriations  sinco  systematic  surveys  were 
b^un  in  1898.  A  varying  amountis  expended  each  year  on  special 
investigations  yielding  results  wliich  can  not  be  expressed  in  tonna 
of  area. 

Progreu  o/turueyi  in  Alatha,  1898-191S, 
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GEOGRAPHIC    DISTRIBUTION    OP   INVESTIGATIONS. 

GENEBAL  WORK. 

From  January  1  to  February  15,  1913,  most  of  the  time  of  the 
writer  was  devoted  to  the  work  of  the  Alaska  Railroad  Commission, 
of  which  he  was  vice  chairman.  During  this  time  G.  C.  Martin 
had  charge  of  the  division.  The  writer  was  engaged  in  office  work 
tmtil  Jime  30,  when  he  proceeded  to  Alaska.  A  plan  to  visit  the 
Willow  Creek  district  could  not  be  carried  out  in  the  time  allotted, 
because  of  the  nonoperation  of  the  Alaska  Northern  Railroad.  Sev- 
eral points  on  Cook  Inlet  were  visited,  and  about  10  days  were  spent 
with  B.  L.  Johnson  in  reviewing  the  geology  of  the  EUamar  district 
and  adjacent  regions. 

The  writer  attended  the  Thirteenth  International  Geological  Con- 
gress at  Toronto  August  7  to  14  as  official  delegate  and  latw  made 
an  excursion  through  the  Canadian  Cordillera,  visiting  a  number 
of  mining  camps  in  British  Columbia.  He  arrived  in  Washington 
on  September  19. 

Of  the  time  devoted  to  office  investigations  during  the  year  1913 
the  writer  devoted  33  days  to  the  work  of  the  Alaska  Railroad  Com- 
mission, 20  days  to  reading  and  revising  manuscripts,  10  days  to 
preparing  matter  for  the  annual  progress  report,  4  days  to  preparing 
the  annual  Alaska  press  bulletin,  7  J  days  to  work  on  statistics  of 
mineral  production,  12  days  to  work  of  the  advisory  committee  on  a 
new  Survey  building,  and  33  days  to  scientific  work. 

R.  H.  Sargent  continued  the  general  supervision  of  the  topographic 
surveys  and  map  compilation  in  addition  to  carrying  on  his  own  field 
work.  E.  M.  Aten  continued  as  office  assistant  and,  during  the 
absence  of  the  geologist  in  charge  and  of  the  three  senior  geologists, 
acted  as  administrative  head  of  the  division.  He  also  continued  to 
assist  in  collecting  statistics  of  production  of  precious  metals  in 
Alaska.  Two  clerks  and  one  draftsman  were  employed  throughout 
the  year  and  one  other  clerk  for  about  six  months. 

SOUTHEASTERN  ALASKA. 

Reconnaissance  geologic  surveys  of  all  the  mining  districts  of 
southeastern  Alaska  were  completed  in  1910,  and  detailed  investi- 
gations of  several  of  the  more  important  mining  districts  have  also 
been  made.  There  still  remains,  however,  much  work  to  be  done 
before  the  stratigraphic  sequence,  structure,  and  geologic  history 
of  this  region  can  be  established.  It  is  only  by  the  solving  of  the 
fundamental  problems  of  geology  that  those  of  economic  importance 
can  be  solved.  For  this  reason  further  study  of  the  geology  of 
southeastern  Alaska  was  undertaken  in  1913. 
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la  furtlierance  of  this  plan  P.  S.  Smith  began  field  work  in  the 
Ketchikan  district  on  May  12  and  continued  until  July  25,  when  he 
returned  to  Washington  to  take  charge  of  the  Alaska  diyision  during 
the  writer's  absence.  Mr.  Smith  gained  much  new  information, 
but  further  field  studies  must  be  made  before  there  is  justification 
for  publishing  the  results. 

In  1912  E.  F.  Burchard  was  temporarily  transferred  to  the  Alaskan 
division  for  the  purpose  of  applying  his  speciiil  knowledge  of  the 
geology  of  building  material  to  the  marble  deposits  of  southeastern 
Alaska.  He  completed  the  reconnaissance  of  most  of  the  marble 
deposits  of  the  Ketchikan  and  Wrangell  districts  in  1912.^  In 
1913  he  extended  this  work  northward  into  the  Juneau  and  Sitka 
districts,  thus  completing  the  reconnaissance  of  the  more  important 
deposits  of  southeastern  Alaska.  A  preliminary  statement  of  the 
results  achieved  in  1913  is  included  in  this  bulletin  and  a  more  com- 
plete report  is  in  preparation.  In  the  course  of  the  work  Mr.  Bur- 
chard discovered  a  large  deposit  of  barite  on  Castle  Island,  in  the 
Wrangell  district.  '  This  deposit  is  described  in  a  later  section  of  this 
report. 

YAKATAQA  REGION. 

Up  to  1913  no  geologist  of  the  Survey  had  visited  the  Yakataga 
region,  where  placer  gold  had  long  been  mined,  pctroleiuu  seepages 
found,  and  coal  deposits  reported.  The  task  of  visiting  this  region, 
so  difficult  of  access,  was  assigned  to  A.  G.  Maddren,  who  was 
assisted  by  E.  O.  Blades  and  one  boatman.  Landing  at  Katalla 
and  following  the  beach  with  canoes  and  by  packing,  Mr.  Maddren 
with  two  men  reached  Yakataga  on  July  13  and  continued  his  field 
work  until  September  13.  Mr.  Blades,  his  assistant,  did  some  work 
in  this  region  until  October  14.  In  the  Yakataga  district  the  party 
traveled  chiefly  on  foot,  carrying  their  supplies  on  their  backs.  In 
spite  of  this  arduous  work  and  the  obstacles  of  heavy  vegetation 
and  glacial  streams,  they  made  reconnaissance  surveys  in  places 
for  some  15  miles  inland.  A  fairly  complete  reconnaissance  of  the 
gold  and  oil  bearing  district  was  made  and  some  of  the  coal  beds 
were  examined.  The  reconnaissance  surveys  covered  an  area  of 
about  1,000  square  miles.  A  preliminary  statement  of  results  is 
contained  in  this  volume,  and  a  more  complete  accoiuit  is  in  prepara- 
tion. 

COPPER  RIVER  REGION. 

In  1912  the  preparation  of  a  detailed  base  map  of  the  copper- 
bearing  area  tributary  to  the  Kuskulana  was  begun  by  D.  C.  Wither- 
spoon,  but  was  not  completed,  owing  to  the  lateness  of  the  appropria^ 
tion.    It  fell  to  Mr.  Witherspoon,  assisted  by  S.  A.  Witherspoon  with 

1  Burchard,  E.  F.,  ICarble  resooroes  of  Ketchikan  and  ^V^WfeU  diatricts:  U.  S.  Oeoi.  Survey  Bull.  542, 
pp.  6^77, 1913. 
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a  party  of  five  men,  to  complete  this  survey  in  1913.  The  map  will 
be  published  on  a  scale  of  1  mile  to  the  inch,  with  100-foot  contours. 
In  1913  the  survey  of  some  95  square  miles  was  completed  in  spite  of 
the  fact  that  field  work  was  not  begun  until  July  18,  but  the  work 
was  continued,  so  far  as  weather  permitted,  imtil  October  19.  _  The 
geologic  survey  of  this  area  is  to  be  undertaken  in  1914. 

In  connection  with  the  work  in  the  Susitna  basin  J.  W.  Bagley  sur- 
veyed a  belt  adjacent  to  the  Government  wagon  road  extending  from 
Beaver  Dam  to  Gulkana.  C.  E.  GiflSn,  while  waiting  at  Valdez  for 
the  appropriation  bill  to  be  passed,  made  a  siniilar  survey  along  the 
wagon  road  from  Beaver  Dam  to  Valdez.  The  investigation  of  the 
Water  resources  of  the  Copper  River  basin  below  Copper  Center  is 
described  under  the  heading  **  Prince  William  Soimd." 

PBINCE  WnXIAH   SOUND. 

In  accordance  with  the  plan  of  investigating  the  mineral  resources 
of  Prince  William  Sound,  B.  L.  Johnson  continued  work  in  this  field. 
His  work,  which  began  July  13,  included  a  reexamination  of  some 
localities  in  the  Ellamar  district,  which  was  done  in  cooperation  with 
the  writer.  He  also  spent  about  two  months  in  making  a  reconnais- 
sance of  the  gold  deposits  of  the  Port  Wells  district  and  some  further 
studies  of  the  Port  Valdez  district  and  of  Latouche  Island.  Field 
work  was  continued  until  October  27.  A  statement  of  results  is 
contained  in  this  bulletin. 

C.  E.  GifTm  utilized  a  part  of  the  "iime  while  waiting  at  Valdez  for 
the  passage  of  the  appropriation  bill  in  making  a  hurried  topographic 
reconnaissance  from  the  head  of  Passage  Canal  to  the  Tumagain  Arm 
watershed.  Tliis  work  was  possible  only  through  the  courtesy  of 
Col.  Joseph  P.  O'Neil,  commandant  of  Fort  Liscum,  who  furnished 
Mr.  Gillin  witli  transportation  from  Valdez  to  Passage  Canal  and 
return.  After  the  close  of  his  field  work  in  the  Willow  Creek  district 
Mr.  GifTin  extended  this  survey  through  to  Turnagain  Arm  (PL  II) . 

INVESTIGATIONS    OF   WATER    RE  SOURCES    OF    PRINCE  WILI.IAM 
SOUND,  COPPER  RIVER,  AND  KENAI  PENINSUIiA. 

In  190G  the  Survey  began  the  investigation  of  the  water  resources 
of  the  Nome  district,  and  in  1907  smiilar  investigations  were  begun  in 
the  Fairbanks  district.  During  the  succeeding  six  years  stream  gaging 
was  done  in  most  of  the  important  placer  districts  of  Seward  Peninsula 
and  of  tlie  Yukon-Tanana  region.  The  results  have  been  collated 
for  each  province  and  published.^  Moanwliilo,  a  preliminary  study 
of  water-power  possibilities  in  southeastern  Alaska  was  undertaken.* 

1  Henshaw,  F.  F.,  and  Parker,  G.  L.,  Surface  water  supply  of  Soward  Peninsula,  Alaska:  U.  S.  GeoL 
Buney  Water-Supply  Pai)cr  314,  1013.  Ellswortli,  C.  K.,  and  Davenport,  R.  W.,  The  surface  water  sup- 
ply of  the  Yukon-Tanana  region:  U.  S.  Geol.  Siir\'ey  Water-Supply  Pa[)cr  342  (in  pre.ss). 

•  Hoyt,  J.  C,  A  water-power  reconnaissanoo  in  southeastern  Alaska:  U.  S.  Geol.  Survey  BulL  442,  pp. 
147-157, 1910. 
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These  Yarions  investigations  yielded  a  large  number  of  facts  of  value 
to  the  mine  operator  and  engineer.  They  cover,  however,  only  a  small 
part  of  the  regions  about  the  water  resources  of  which  a  demand  for 
information  exists.  The  limits  set  by  the  funds  available  have  pre- 
vented an  expansion  of  this  work.  It  seemed  desirable,  however,  to 
make  at  least  a  preliminary  study  of  the  possibiUties  of  developing 
water  power  in  the  Prince  WilUam  Sound  region  and  adjacent  por- 
tions of  the  Copper  River  and  Bering  River  basins,  as  well  as  in  the 
Eenai  Peninsula  and  Willow  Creek  districts.  This  task  was  under* 
taken  in  1913  and  assigned  to  C.  E.  Ellsworth  and  R.  W.  Davenport. 

Work  was  b^un  on  May  5  and  Messrs.  Ellsworth  and  Davenport 
studied  the  Prince  Wilham  Sound  region,  lower  Copper  River  basin, 
and  the  Bering  River  basin  until  August  12.  They  then  proceeded 
to  Seward  and  until  September  4  devoted  their  time  to  the  eastern 
section  of  Eenai  Peninsula.  Mr.  Ellsworth  then  returned  to  Valdez 
and  continued  field  work  in  the  Prince  WilUam  Sound  and  Copper 
River  regions  for  the  remainder  of  the  season.  Mr.  Davenport  con- 
tinued investigation  on  Eenai  Peninsula  and  also  spent  five  days  in 
the  Willow  Creek  district.  lie  returned  to  Valdez  November  5  and 
took  up  work  in  that  vicinity  until  the  close  of  the  season  on  Novem- 
ber 25. 

In  the  Bering  River  region  only  four  days  were  spent  in  actual 
work,  and  six  measm-ements  of  stream  flow  were  made.  The  work 
in  the  Copper  River  basin  was  extended  as  far  north  as  Copper 
Center  and  eastward  on  the  Chitina  as  far  as  the  Nizina  placer  dis- 
trict. Four  gaging  stations  were  maintained  for  an  average  of  17 
weeks  each.  Forty-six  measurements  of  stream  flow  were  made 
and  one  rainfall  station  was  established.  Natural  water-power  sites 
are  known  to  be  widely  distributed  on  streams  entering  Prince  Wil- 
liam Soimd  from  the  mainland  and  also  from  many  islands,  but  be- 
cause of  lack  of  time  the  investigations  were  directed  mainly  to 
streams  in  the  vicinity  of  Cordova,  Ellamar,  Valdez,  and  Port  Wells, 
where  mining  and  other  activities  are  most  important  at  the  present 
time.  In  this  region  10  gaging  stations  were  maintained  for  an 
average  of  12  weeks  each,  and  82  measurements  of  stream  flow  were 
made.  In  Eenai  Peninsula  and  the  Willow  Creek  district  10  gaging 
stations  were  maintained  for  an  average  of  10  weeks  each  and  51 
measurements  of  stream  flow  were  made. 

The  object  of  the  reconnaissance  was  not  only  to  gather  data 
directly  pertaining  to  the  possibihties  of  developing  water  power  in 
the  area,  but  also  to  determine  the  need  for  such  data  and  to  gather 
information  on  which  plans  for  a  more  detailed  study  could  be 
based.  Most  of  the  work  was  hasty,  and  many  streams  of  impor- 
tance were  not  visited.    The  records  of  stream  flow  obtained  cover 
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only  a  short  period  during  one  season  and  should  be  supplemented 
by  longer  and  more  complete  studies  of  the  conditions  before  devel- 
opments are  undertaken.  The  information  gathered  during  the  last 
season  is  briefly  set  forth  in  this  bulletin.  A  more  complete  report 
is  now  in  preparation  and  will  be  published  as  a  Survey  water-supply 
paper.  

WHiLOW  CBBES:  DISTRICT. 

Geologic  and  topographic  reconnaissance  surveys  of  the  Willow 
Creek  district  were  made  in  1906  ^  and  a  brief  examination  of  the 
auriferous  lodes  in  1910.'  Since  then  the  important  lode-mining 
developments  made  in  this  field  have  led  to  a  demand  for  more  in- 
formation, and  therefore  a  detailed  topographic  and  geologic  siurvey 
was  undertaken  in  1913. 

The  base  map  was  made  by  C.  E.  Giffin,  who,  with  a  party  of  three 
other  men,  began  work  on  July  14  and  completed  the  survey  on 
August  27.  In  this  time  an  area  of  90  square  miles  was  surveyed 
for  pubhcation  on  scale  of  1  mile  to  the  inch,  with  100-foot  contours. 
S.  R.  Capps,  who  mapped  the  geology  of  the  same  area  on  the  same 
scale  and  made  a  detailed  study  of  the  ore  deposits,  began  work  on 
July  14  and  closed  on  September  16.  He  had  the  assistance  of  a 
packer  and  a  cook.  A  preliminary  statement  of  results  is  contained 
in  this  bulletin,  and  the  complete  report  is  in  preparation. 

BBOAD  PASS  REGION. 

The  Broad  Pass  region  of  the  upper  Susitna  basin  was  explored  by 
the  Survey  in  1898.'  Further  surveys  in  this  field  were  planned  for 
the  summer  of  1912,  for  which  purpose  provisions  were  sent  in  to 
Valdez  Creek  during  the  previous  winter.  The  delay  in  the  appro- 
priation forced  the  abandonment  of  this  plan,  which  was  again  taken 
up  in  1913,  when  more  supplies  were  shipped  in.  The  topographic 
surveys  of  this  field  were  made  by  J.  W.  Bagley,  with  a  party  of  five, 
using  phototopographic  methods.  Mr.  Bagley  began  field  work  on 
July  9,  after  a  long  journey  from  the  coast,  and  continued  until 
August  23.  Some  2,500  square  miles  was  surveyed  for  publication, 
on  a  scale  of  4  miles  to  the  inch,  with  200-foot  contours.  F.  H. 
Moffit  and  J.  E.  Pogue  made  a  geologic  reconnaissance  survey  of  a 
part  of  the  same  area.  They  began  field  work  on  Jime  29  and  con- 
tinued until  August  28,  covering  an  area  of  800  square  miles.  A 
preliminary  statement  of  results  is  contained  in  this  volume,  and  a 
complete  report  is  in  preparation. 

1  Paige,  Sidney,  and  Knopf,  Adolph,  Geologic  reconnaissance  in  the  Matanuska  and  Talkeetna  basins, 
Alaska:  U.  S.  Geol.  Survey  Bull.  327, 1907. 

•  Katz,  F.  J.,  A  reoonnaissanoe  of  the  Willow  Creek  gold  region:  U.  S.  Geol.  Survey  Bull.  480,  pp.  U^ 
152, 1911. 

>  Eldridge,  G.  H.,  A  reconnaissance  in  the  Sushitna  basin  and  adjacent  territory,  Alaska:  U.  8.  Oeol. 
Survey  Twentieth  Ann.  Kept.,  pt.  7,  pp.  1-30, 1900. 


AJ>MI2fISTRATIV£  fiEPOBT.  16 

XATAVIJSKA  BA8IN. 

Hie  detailed  survey  of  the  lower  and  more  important  part  of  the 
Uatanuska  coal  field  was  completed  in  1910/  but  the  upper  part  of 
the  field  was  known  only  through  the  reconnaissance  survey  of  1906. 
The  importance  of  the  district  justified  the  further  investigation  made 
m  1913. 

R.  H.  Sargent  made  a  base  map  of  102  square  miles  in  this  region 
for  publication  on  a  scale  of  1  mile  to  the  inch,  with  50-foot  contours. 
He  was  assisted  by  R.  W.  Chaney  and  five  other  men  and  began 
field  work  on  July  22  and  closed  on  September  26. 

The  geologic  work  was  done  by  G.  C.  Martin,  assisted  by  J.  B. 
Mertie,  jr.,  and  R.  M.  Overbeck,  together  with  three  camp  hands. 
This  party  began  field  work  on  July  14  and  closed  on  October  9.  It 
was  originally  planned  that  a  detailed  geologic  survey  of  the  entire 
coal  field  should  be  made,  but  as  the  party  was  a  month  late  in  the 
field,  owing  to  delay  in  the  appropriation,  this  plan  proved  imprac- 
ticable. Therefore,  only  the  areas  of  actual  coal  outcrops  were 
studied  in  detail,  and  at  the  same  time  a  reconnaissance  was  extended 
over  a  large  area  to  establish  the  general  distribution  of  the  coal 
measures  as  well  as  of  the  other  formations.  The  locality  of  the 
newly  discovered  placer  deposits  in  this  field  was  also  examined.  A 
concise  statement  of  results  is  presented  elsewhere  in  this  volume, 
and  a  more  complete  report  is  in  preparation. 

YXTKOJSi-KOY  UKUIL  BEQION. 

The  region  between  the  lower  Koyukuk  and  Yukon  rivers  was 
up  to  1913  but  little  known.  To  be  sure,  prospectors  had  roamed 
over  it  and  reported  the  occurrence  of  some  auriferous  gravels,  but 
the  existing  maps  of  the  west  end  of  this  field  were  very  inaccurate, 
and  little  placer  mining  had  been  going  on  for  several  years  in  the 
so-called  Indian  River  or  Red  Mountain  district.  To  meet  these 
conditions  H.  M.  Eakin,  with  a  party  of  three  men,  carried  a  geologic 
and  topographic  exploration  from  a  point  near  the  mouth  of  Dall 
River  southwestward  to  the  Koyukuk,  passing  through  the  Indian 
River  placer  district.  On  his  return  Mr.  Eakin  traveled  in  a  southerly 
direction,  reaching  the  Yukon  near  the  mouth  of  Melozi  River.  This 
survey  was  carried  on  from  June  19  to  August  20  and  covered  an  area 
of  about  2,400  square  miles,  for  publication  on  a  scale  of  8  miles  to 
the  inch.  The  results  are  sununarized  in  this  volume  and  will  be 
presented  more  at  length  in  a  report  now  in  preparation.  Mr.  Eakin 
also  spent  about  10  days  at  the  close  of  the  season  in  a  study  of  the 
gold  placers  of  the  Ruby  district. 

t  llartin,  O.  C,  and  KaU,  F.  J.,  Geology  and  ooal  fleldi  oT  the  lower  Matannila  Valtay:  U.  8.  QeoL 
Surrey  BuU.  500, 1912. 
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FAIRBANKS  DISTBIOT  AND   SBWA&D  PBNINSUIiA. 

The  progress  in  lode  mining  at  Fairbanks  led  to  further  studies  of 
this  field  by  Theodore  Chapin,  who  arrived  at  Fairbanks  on  August  12 
and  continued  his  work  until  August  31 .  He  then  proceeded  to  Nome 
and  made  an  investigation  of  the  mining  developments  in  Seward  Pen- 
insula. This  work  occupied  him  imtil  October  8.  His  results  are 
presented  in  other  parts  of  this  volume. 

COLLECTION    OF    STATTSTTCS. 

Since  1905  the  writer  has  been  charged  with  the  duty  of  collecting 
the  statistics  of  the  production  of  precdous  metals  in  Alaska.  Previous 
to  that  time  only  the  total  production  of  Alaska  was  known,  the  distri- 
bution by  districts  being  only  very  general  and  in  part  entirely  inac- 
ciu-ate.  Since  1905  an  attempt  has  been  made  to  distribute  the  gold, 
silver,  and  copper  production  by  districts.  So  far  as  the  lode  mines 
are  concerned  this  distribution  has  been  based  on  the  returns  of  output 
reported  by  the  individual  producers,  who  are  the  only  accurate  sources 
of  information.  As  a  result  acciu*ate  figures  are  now  available  for  both 
the  total  lode  production  and  the  production  by  districts.  Far  differ- 
ent is  the  case  with  the  gold-placer  production.  While  many  opera- 
tors have  shown  their  appreciation  of  the  fact  that  accurate  statistics 
are  of  first  importance  to  the  mining  industry  by  promptly  furnishing 
information  on  production,  there  is  still  a  large  percentage  of  the  total 
number  who  make  no  retimas.  This  neglect  on  their  part  greatly 
diminishes  the  accuracy  of  the  figures  of  production  published  for 
certain  districts.  In  fact,  were  it  not  for  the  public  spirit  shown  by 
many  residents  of  the  Territory  who  supplement  by  estimates  the 
partial  statistics  collected  from  producers  it  would  not  be  possible 
even  to  approximate  the  output  of  many  of  the  placer  camps.  The 
refusal  of  many  operators  to  furnish  statements  of  production  is  aU 
the  more  surprising  because  it  is  in  such  strong  contrast  to  the  spirit 
of  cooperation  with  the  Survey  they  have  shown  in  other  matters  and 
is  also  so  different  from  the  attitude  of  the  placer-mine  operators  in 
the  States,  all  of  whom  make  returns.  It  is  oelieved  that  this  action 
by  Alaskan  placer  miners  is  due  largely  to  failure  to  appreciate  the 
importance  of  accurate  statistics.  The  conditions  are,  however,  very 
discouraging  to  those  who  are  trying  to  serve  the  mining  industry 
of  Alaska  by  attempting  to  procure  accurate  statistics  of  mineral 

production. 

PUBLICATIONS. 

During  1913  the  Survey  published  ten  bulletins  and  one  water- 
supply  paper  relating  to  Alaska.  One  bulletin  is  in  press.  In  addi- 
tion the  authors'  work  on  one  professional  paper,  two  bulletins,  and 
one  water-supply  paper  has  been  completed,  and  three  publications 
will  soon  be  sent  to  press.  Three  other  reports  are  in  preparation. 
The  compilation  of  a  new  general  map  of  Alaska  is  xmder  way.  These 
publications  are  listed  on  page  17. 
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REPORTS  ISSUED. 

BuiLSTiN  502.  The  Eagle  River  region,  southeastern  Alaska,  by  Adolph  Knopf; 
including  detailed  geologic  and  topographic  maps.    ( Issued  in  March,  1913.) 

BxTLLSTiN  525.  A  geologic  reconnaissance  of  the  Fairbanks  quadrangle,  Alaska,  by 
ILi.  M.  Prindle,  with  a  detailed  description  of  the  Fairbanks  district,  by  L.  M.  Prindle 
ttod  F.  J.  Katz,  and  an  account  of  lode  mining  near  Fairbanks,  by  P.  S.  Smith;  includ- 
ing reconnaisBance  and  detailed  geologic  and  topographic  maps.  (Issued  in  June,  1913. ) 
Bulletin  526.  Coastal  glaciers  of  Prince  William  Sound  and  Kenai  Peninsula, 
.Alaska,  by  U.  S.  Grant  and  D.  F.  Higgins.    (Issued  in  June,  1913.) 

Bulletin  532.  The  Koyukuk-Ohandalar  region,  Alaska,  by  A.  G.  Maddren;  in- 
^uding  topographic  and  geologic  reconnaissance  maps.    ( Issued  in  June,  1913 . ) 

Bulletin  533.  Geology  of  the  Nome  and  Grand  Central  quadrangles,  Alaska,  by 
"W.  H.  M(^t;  including  deUuled  topographic  and  geologic  reconnaissance  maps. 
(Ismed  in  August,  1913.) 

Bulletin  534.  The  Yentna  district,  Alaska,  by  S.  R.  Capps;  including  topographic 
and  geologic  reconnaissance  maps.    (Issued  in  June,  1913. ) 

Bulletin  535.  A  geologic  reconnaissance  of  a  part  of  the  Rampart  quadrangle, 
Al^v^Tft  by  H.  M.  Eakin;  including  geologic  and  topographic  reconnaiBsance  maps. 
(Issued  in  June,  1913.) 

Bulletin  536.  The  Noatak-Kobuk  region,  Alaska,  by  P.  S.  Smith;  including 
topographic  and  geologic  reconnaissance  maps.    (Issued  in  September,  1913.) 

Bulletin  538.  Geologic  reconnaissance  of  the  Circle  quadrangle,  Alaska,  by  L.  M. 
Prindle;  including  topographic  and  geologic  reconnaissance  maps.  (Issued  in  Decem- 
ber, 1913.) 

Water-Supply  Paper  314.  Surface  water  supply  of  Seward  Peninsula,  Alaska,  by 
F.  F.  Henshaw  and  G.  L.  Parker,  with  a  sketch  of  the  geography  and  geology,  by  P.  S. 
Smith  and  a  description  of  methods  of  placer  mining,  by  Alfred  H.  Brooks;  including 
topographic  reconnaissance  maps.     ( Issued  in  May,  1913 . ) 

reports  in  press. 

Bulletin  576.  Geology  of  the  Hanagita-Bremner  region,  Alaska,  by  F.  H.  Moffit; 
including  topographic  and  geologic  reconnaissance  maps. 

REPORTS   SUBMriTED   POR   WHICH  ILLUSTRATIONS    ARE    BEING   PREPARED. 

Professional  Paper  87.  Geology  and  ore  deposits  of  Copper  Mountain  and 
Kasaan  Peninsula,  Alaska,  by  C.  W.  Wright;  including  detailed  geologic  and  topo- 
graphic maps. 

Bulletin  578.  The  Iditarod-Ruby  region,  Alaska,  by  H.  M.  Eakin;  including  geo- 
logic and  topographic  reconnaissance  maps. 

Bulletin  587.  Contributions  to  the  geology  and  mineral  resources  of  the  Kenai 
Peninsula,  Alaska,  by  G.  C.  Martin,  B.  L.  Johnson,  and  U.  S.  Grant;  including  geo- 
logic and  topographic  reconnalasance  maps. 

Water-Supply  Paper  342.  Surface  water  supply  of  the  Yukon-Tanana  region, 
Alaska,  by  C.  E.  Ellsworth  and  R.  W.  Davenport;  illustrated  by  topographic  recon- 
naissance maps. 

reports  in  preparation. 

Geology  of  the  Glacier  Bay  and  Lituya  region,  Alaska,  by  F.  E.  Wright  and  C.  W. 
Wright;  including  geologic  reconnaissance  map. 

Geology  of  the  region  along  the  international  boundary  from  Porcupine  River  to  the 
Arctic  Ocean,  by  A.  G.  Maddren;  including  detailed  geologic  map. 

Geology  and  mineral  resources  of  the  EUamar  district.  Prince  William  Sound, 
Alaska,  by  S.  R.  Capps  and  B.  L.  ^Johnson. 
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THE  MINERAL  DEPOSITS  OP  ALASKA. 


B7  Alfbed  H.  Bbooeb. 


INTRODUCTION. 

The  work  of  determining  the  areal  distribution  and  mode  of  oocnr- 
rence  of  Alaska's  mineral  deposits  has  been  in  progress  for  16  years, 
and  the  results  are  recorded  in  many  different  publications.  These 
are  necessarily  incomplete;  for  they  relate  to  a  territory  almost  conti- 
nental in  its  dimensions. 

In  view  of  the  present  great  interest  in  Alaska,  it  has  seemed 
desirable  to  present  a  brief  summary  of  what  is  known  of  the  mineral 
deposits  of  the  Territory.  There  is  no  intention  of  rnalring  a  new 
contribution  to  economic  geology,  but  solely  of  presenting  a  concise 
and  somewhat  popular  treatment  of  the  subject.  As  the  geology  of 
the  metalliferous  lodes  has  been  presented  at  some  length  in  a  paper  ^ 
recently  published,  this  subject  will  receive  only  cursory  treatment 
here. 

The  data  to  be  presented  are  taken  from  the  many  Sm*vey  publicar- 
tions  relating  to  the  geology  and  mineral  resources  of  Alaska,  which 
are  listed  at  the  end  of  this  volume.  More  special  use  has  been 
made  of  the  summary  reports  listed  below.  No  further  reference 
will  be  made  in  this  paper  to  the  Survey  pubUcations  relating  to 
Alaska  from  which  data  have  been  taken. 

SUMMARY  REPORTS  ON   OEOLOOY  AND  MINERAL  RESOURCES  OF  ALASKA. 

Note. — An  asterisk  (*)  indicates  that  the  Survey's  stock  of  the  pubUcation  is 
exhausted,  but  that  it  can  be  obtained  of  the  Superintendent  of  Docoments,  Wash- 
ington, D.  C,  at  price  indicated. 

The  petroleum  fields  of  the  Pacific  coast  of  Alaska,  with  an  account  of  the  Bering 
River  coal  deposits,  by  G.  C.  Martin.    Bulletin  250,  1905,  64  pp. 

*The  geography  and  geology  of  Alaska,  a  summary  of  existing  knowledge,  by 
A.  H.  Brooks,  with  a  section  on  climate  by  Cleveland  Abbe,  jr.,  and  a  topographic 
map  and  description  thereof  by  R.  U .  Goode.    Professional  Paper  45, 1906, 327  pp.  $1. 

The  mining  industry  in  1906,  by  A.  H.  Brooks.    Bulletin  314,  1907,  pp.  19-39. 

Markets  for  Alaska  coal,  by  G.  C.  Martin.    Bulletin  284,  1906,  pp.  18-29. 

Outline  of  economic  geology,  by  A.  H.  Brooks  (in  The  gold  placers  of  parts  of 
Seward  Peninsula).    Bulletin  328,  1908,  pp.  111-139. 

1  Brooks,  A.  H.,  Geologic  features  of  Alaskan  metalliferous  lodes:  U.  8.  GeoL  Survey  BulL  480,  pp.  43-413, 
1911. 
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Gedogy  of  the  Sewani  Peninsula  tin  deponts,  by  Adolph  Knopf.  Bulletin  358, 
1908, 72  pp. 

*The  difltribution  ol  minerml  reeourcoB  in  Alaska,  by  A.  H.  Brooks.  Bulletin  345, 
1906,  pp.  18^29.    45c. 

*The  possible  use  <rf  peat  fuel  in  Alaska,  by  G.  A.  Davis.  Bulletin  379,  1909, 
pp.  6a-4M.    50c. 

Mineral  resources  ol  Alaska,  by  A.  H.  Brooks.    Bulletin  394,  1909,  pp.  172-207. 

The  preparation  and  use  of  peat  as  a  fuel,  by  G.  A.  Davis.  Bulletin  442,  1910, 
Pp.  101-132. 

Alaska  coal  and  its  utilisation,  by  A.  H.  Brooks.    Bulletin  442,  1910,  pp.  47-100. 

Geologic  features  <rf  Alaskan  metalliferous  lodes,  by  A.  II.  Brooks.  Bulletin  4K0, 
X911,pp.4a-03. 

*  Railway  routes  from  the  Pacific  seaboard  to  Fairbanks,  by  A.  H.  Brooks.  Bullt^tin 
620, 1912,  pp.  45^88.    50c. 

*Tin  resources  <rf  Alaska,  by  F.  L.  Hess.    Bulletin  520,  1912,  pp.  89-92.    50c. 

liaible  resources  of  Ketchikan  and  Wrangell  distric-ts,  by  E .  F.  Burchard.  Bulletin 
tM2, 1913,  pp.  52-77. 

Sofftice  water  supply  of  Seward  Peninsula,  Alaska,  by  F.  F.  Henshaw  and  (i.  L. 
^vker;  with  riceich  of  geography  and  geology  by  P.  S.  Smith,  and  description  of 
methods  ci  placer  mining  by  A.  H.  Brooks.    Water-Supply  Paper  314,  1913,  317  pp. 

Sor&ce  water  supply  of  the  Yukon-Tanana  region,  Alaaka,  by  G.  E.  Ellsworth  and 
H.  W.  Davenport.    Water-Supply  Paper  342  (in  press). 

A  water-power  reconnaissance  in  south-central  Alaska,  by  C.  E.  EllHworth  and 
B.  W.  Davenport;  with  a  report  on  water  power  in  southeastern  Alaska  by  J.  C.  Iloyt. 
Water-Supi^y  Fliper  —  (in  preparation). 

OEOORAPHIC    DISTRIBUTION. 
XAP  OF  XINBBAL  RE80UBCE8. 

The  distribution  of  the  mineral  resources  of  Alaska,  so  far  as  known, 
18  indicated  *on  the  accompanying  map  (PL  I,  in  pocket).  This 
map  is  based  for  the  most  part  on  the  observations  of  members  of  the 
Geological  Suirey,  but  some  data  from  other  reliable  source^  have 
been  used  relating  to  localities  not  yet  examined  by  the  Survey  goolo- 
gists.  The  map  is  a  revised  edition  of  one  published  in  1912  as  Plate  I 
in  Bulletin  520. 

The  distribution  of  the  different  kinds  of  mineral  deposits  is 
indicated  by  symbols,  so  far  as  the  small  scale  of  the  map  would  per- 
mit, but  it  has  not  been  possible  everywhere  to  make  these  symbols 
altogether  consistent.  The  symbol  for  gold  placers  marks  the  locali- 
ties where  placer  gold  has  been  found  in  commercial  quantities,  but 
for  the  most  part  it  indicates  only  those  places  where  actual  mining 
has  been  done.'  The  symbol  for  auriferous  lodes  indicates  chiefly  the 
operating  mines  but  includes  some  prospects  which  have  not  yet  been 
productive.  The  symbol  for  copper  marks  the  mine  localities,  as 
well  as  prospects.  The  symbol  for  tin  deposits  indicates  both  placer 
and  lode  deposits,  though  the  latter  are  for  the  most  part  only  pros- 
pects. 

*  Yor  ttatJsCIOi  of  minflnl  productioii  see  pp.  46, 47,  S2-6, 73. 


20  MINEBAL  BE80UBCB8  OF  ALASKA,  1913. 

The  fact  that  the  geology  of  coal  k  in  general  much  simpler  than 
that  of  the  metalliferous  deposits  makes  it  possible  to  present 
more  facts  in  regard  to  its  distribution  and  these  with  a  far  greater 
degree  of  confidence.  On  the  map  the  occurrence  of  sediments  belong- 
ing to  the  horizons  of  the  coal-bearing  rocks  is  indicated  by  stippling, 
but  no  attempt  is  made  to  distinguish  between  the  coal  measures  of 
different  geologic  ages.  The  areas  shown  can  be  regarded  as  the 
most  promising  fields  for  coal  prospecting,  but  should  not  be  taken  to 
indicate  the  actual  distribution  of  workable  coal  seams.  The  areas 
known  to  carry  coal,  probably  in  workable  beds,  are  marked  in  black 
with  a  letter  indicating  the  quality  of  the  coal,  and  at  several  of  the 
localities  thus  marked  there  has  been  a  little  coal  mining.  The  loca- 
tion of  petroleum  seepages  is  also  indicated  on  the  map.  All  but  one 
of  the  known  seepages  occur  on  the  Pacific  coast,  the  exception  being 
on  the  north  Arctic  coast.  The  symbols  for  petroleum  seepage  in  the 
Katalla  field,  near  Controller  Bay,  also  mark  the  position  of  several 
wells  from  which  there  has  been  a  small  production. 

Some  marble  quarrying  has  been  done  in  southeastern  Alaska,  and 
the  known  deposits  of  commercially  valuable  marble  in  this  field  are 
shown  on  the  map.  There  are  beds  of  marble  in  other  parts  of 
Alaska,  but  they  have  not  been  sufficiently  studied  to  indicate  that 
they  have  value. 

Besides  the  production  from  mineral  deposits  indicated  on  the  map 
there  has  been  a  small  output  from  garnet,  graphite,  and  jade  deposits. 
A  largo  amount  of  silver  and  a  little  lead  have  been  recovered  from 
ores  mined  chiefly  for  other  metals.  Cinnabar,  molybdenite,  stibnite, 
wolframite,  scheclitc,  barite,  and  other  minerals  have  also  been  found. 
Iron  ores  occur  at  a  number  of  localities  but  are  undeveloped.  Asbes- 
tos and  mica  in  workable  deposits  have  been  reported.  Some  sul- 
phur has  been  found  in  association  with  active  volcanoes.  Granite  is 
very  abundant  in  most  parts  of  the  Territory,  and  some  of  it  is  prob- 
ably suitable  for  building  stone.  Limestone  and  shale  suitable  for  the 
manufacture  of  cement  have  been  found  at  several  localities  but  have 
not  been  utilized.  Peat  is  widely  distributed.  Hot  springs  are  abun- 
dant and  several  have  been  used  for  local  sanitariums.  A  little  min- 
eral water  has  been  utilized. 

MINING  DISTBICTS. 

Scywthedsttrn  Alaska, — In  southeastern  Alaska  are  the  Juneau  gold 
belt,  the  Porcupine  gold-placer  district,  and  the  Ketchikan  copper 
district,  which  contains  some  auriferous  veins.  Some  iron  ore  has 
been  found  in  association  with  copper  in  the  Ketchikan  district 
and  also  as  distinct  ore  bodies  near  Haines.  Silver-bearing  galena 
lodes  have  been  found  in  the  Ketchikan  and  Wrangell  districts.  Gold 
lodes  occur  in  Sitka  district,  where  there  is  also  one  gypsum  mine. 


THS  laNEBAL  DEPOSITS  OF  ALASKA.  21 

Maride  is  widely  distributed  in  southeastern  Alaska  and  has  been 

quanjed  in  the  Wrangell  and  Ketchikan  districts.    Oamets  have 

ben  mined  in  the  Wrangell  district,  where  a  deposit  of  barite  has  also 

been  found.    There  are  some  small  areas  of  lignite-bearing  rock  on 

Admiralty  and  Kupreanof  Islands.    Granite  is  widely  distributed  in 

southeastern  Alaska.    This  province  contains  several  hot  springs. 

Omtrdl  Paeifie  eocut  region. — The  name  central  Pacific  coast  region 

IB  hare  used  to  designate  the  mountain  and  foothill  belt  stretching 

eastward  from  Copper  River  to  lituya  Bay.    In  it  lies  the  Bering  River 

coal  field,  with  its  high-grade  coals.    Coal,  probably  of  a  bituminous 

character,  has  been  found  in  the  foothills  north  of  Yakataga,  near 

the  head  of  Yakutat  Bay,  and  is  reported  on  the  southwest  slope  of 

Mount  St.  Elias.    The  Eatalla  petroleum  field,  near  Controller  Bay, 

Hes  in  this  region,  and  oil  seepages  have  also  been  found  60  miles  to  the 

east  at  Yakataga.    Gold  beach  placers  have  been  worked  at  Yakataga 

and  on  Lituya  and  Yakutat  bays. 

Copper  River  basin. — The  Copper  River  basin  is  known  chiefly  for 
the  copper-bearing  lodes  of  the  Eotsina-Chitina  district,  now  being 
<ieveloped,  though  some  gold  ores  have  also  been  found  in  its  lower 
portions.  The  gold-placer  districts  of  Nizina,  Chistochina,  and 
Siemner  rivers  are  likewise  within  the  Copper  River  basin. 

Prince  William  Sound. — Gold  and  copper-bearing  lodes  are  widely 
tiistributed  in  the  Prince  William  Sound  region  and  have  been  mined 
on  a  productive  scale  at  several  places.  Some  antimony  and  iron 
ores  have  also  been  foimd.    Granite  is  rather  widely  distributed. 

Kenai  Peninsula. — In  the  eastern  part  of  Kcnai  Peninsula  there 
are  gold  placers,  gold  lodes,  and  a  few  copper-bearing  lodes.  Chromic 
iron  and  antimony  lodes  have  also  been  found.  The  western  half  of 
the  peninsula  is  imderlain  by  lignitic  coal  measures,  which  occur  also 
near  Tyonek  on  the  west  side  of  Cook  Inlet. 

Matanuslca  and  Susitna  basins. — The  Matanuska  Valley  is  chiefly 
known  for  its  high-grade  coals,  which  occur  in  the  upper  part.  In  the 
southwestern  part  of  the  valley  there  are  some  lower-grade  coals. 
A  little  placer  gold  has  been  found  in  northerly  tributaries  of  the 
upper  Matanuska,  and  at  one  locality  some  copper  ore. 

The  Willow  Creek  district,  named  from  a  tributary  of  the  lower 
Susitna,  first  developed  in  a  small  way  for  placer  gold,  is  now  a  lode 
district.  Some  copper  lodes  have  been  found  in  the  lower  Talkeetna 
basin.  The  gravel  of  the  Susitna  Basin  carries  a  Uttle  fine  gold,  but 
workable  placers  have  as  yet  been  found  only  in  the  Yentna  district, 
on  Willow  Creek,  and  in  the  Valdez  Creek  district,  lying  in  the  head- 
water region.  Lignitic  coal-bearing  rocks  are  widely  distributed  in 
the  Susitna  Basin. 
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niamna  region. — ^There  are  some  petroleum  seepages  on  the  west 
shore  of  Cook  Inlet,  north  of  Hianma  Bay.  Gold  and  copper  bearing 
loclos  have  been  found  in  the  region  tributaiy  to  Tliamna  and  dark 
lakes  and  to  Kamishak  Bay,  and  a  little  placer  gold  has  been  mined 
on  a  tributary  of  Clark  Lake  and  in  the  headwaters  of  Mulchatna 
River. 

Southwestern  Alaska. — ^For  the  purpose  of  this  description  southr 
western  Alaska  includes  the  Alaska  Peninsula  and  adjacent  islands, 
with  Kodiak  Island  and  the  Aleutian  chain.  A  little  beach-placer 
gold  has  been  mined  on  Kodiak  and  Popof  islands.  Some  auriferous 
lodes  and  a  few  small  areas  of  lignitic  coal  have  been  found  on  Kodiak 
Island.  The  mineral  resources  of  the  Alaska  Peninsula  include  the 
bituminous  coals  of  the  Chignik  and  Herendeen  fields,  and  some 
deposits  of  lignitic  coal  at  other  localities.  Near  Cold  Bay  there  are 
some  petroleum  seepages.  On  Unga  Island  some  gold  and  silver 
bearing  lodes  have  been  developed.  A  few  copper-bearing  lodes  have 
also  been  found  on  the  lower  half  of  the  Alaska  Peninsula.  A  few 
small  auriferous  quartz  veins  have  been  found  on  Unalaska  Island, 
in  the  eastern  half  of  the  Aleutian  chain.  Copper  ores  have  been 
reported  from  these  islands,  and  some  sulphur  deposits  are  said  to 
occur  near  the  vents  of  some  of  the  active  volcanoes.  There  is  a 
considerable  deposit  of  tuff,  a  volcanic  ash — ^the  recent  ejects  of 
Moimt  Katmai  volcano — that  has  been  utilized  as  an  abrasive. 

Eastern  shore  of  Bering  Sea. — ^The  eastern  shore  of  Bering  Sea  from 
Bristol  Bay  to  Norton  Sound  is,  so  far  as  known,  without  important 
mineral  resources.  A  httle  placer  gold  has  been  found  on  tributaries 
of  Goodncws  Bay,  a  reentrant  of  the  coast  at  the  entrance  to  Kus- 
kokwlm  Bay.  Placer  gold  has  also  been  mined  on  Bonanza  Creek,  a 
tributary  of  Ungalik  Eiver,  which  flows  into  Norton  Sound.  Some 
beds  of  hgnitic  coal  have  been  found  on  Nunivak  and  Nelson  islands 
and  near  the  mouth  of  Unalakhk  River,  tributary  to  Norton  Sound. 

Kuskokwim  basin. — ^Tho  known  mineral  resources  of  the  Kusko- 
kwim  basin  include  widely  distributed  gold  placers,  a  few  gold-bearing 
lodes,  and  some  beds  of  hgnitic  coal.  There  appears  to  be  a  more  or 
less  broken  belt  of  gold-bearing  rocks  wliich  stretches  northeastward 
from  Goodncws  Bay  parallel  to  the  lower  course  of  the  Kuskokwim, 
toward  the  Iditarod  district,  and  a  number  of  the  streams  traversing 
tills  belt  carry  auriferous  gravels.  Some  placer  gold  has  also  been 
found  in  the  Tocotna  basin  and  on  other  westerly  tributaries  of  the 
Kuskokwim.  Cinnabar  deposits  also  occur  in  this  district.  Some 
auriferous  quartz  lodes  have  been  foimd  in  these  several  placer  dis- 
tricts. Lignitic  coal  has  been  found  on  Big  River,  a  southerly 
tributary  of  the  South  Fork  of  the  Kuskokwim.  Some  coal  of  better 
grade  has  also  been  found  near  Iditarod.     (See  pp.  72-73.) 
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Y^on  haain. — ^The  gold  deposits  of  the  Yukon-Tanana  region  are 
the  most  valuable  mineral  resources  in  the  Yukon  basin.  This  region 
c^Mnprises  the  area  bounded  by  the  Yukon  and  Tanana  valleys  and  the 
intemational  boundary.  Auriferous  gravels  are  widely  dis^buted  in 
the  region,  which  includes  the  important  placer  districts  of  Fairbanks, 
Hot  Springs,  Birch  Creek,  and  Fortymile,  besides  a  number  of  lesser 
note.  In  most  of  these  districts  some  auriferous  lodes  have  been 
found,  and  those  of  Fairbanks,  at  least,  have  proved  to  be  of  com- 
mercial value.  Some  deposits  of  stibnite  and  argentiferous  galena 
are  known  in  the  Yukon-Tanana  region.  In  the  Hot  Springs  district 
some  tin  deposits  have  also  been  found.  Auriferous  mineralization 
18  known  south  of  the  Tanana,  where  the  placer  districts  of  Bonnifield ' 
and  Kantishna  are  situated.  North  of  the  Yukon  are  the  Koyukuk, 
Indian  River,  and  Chandalar  placer  districts.  In  the  Koyukuk  dis- 
trict some  argentiferous  lodes  have  been  found,  and  in  the  Chandalar 
district  several  auriferous  lodes  have  been  developed.  The  Ruby 
gold  placer  district  lies  south  of  and  tributary  to  the  middle  Yukon 
River.  Some  placer  tin  has  been  found  in  the  Ruby  district.  To  the 
southwest  of  this  are  the  Innoko  and  Iditarod  districts,  where  placer 
gold  has  been  mined  and  lode  gold  found.  Copper  and  gold  lodes 
have  been  found  in  the  headwater  region  of  Tanana  and  White 
rivers,  both  tributaries  of  the  Yukon.  The  Chisana  placer  district  is 
also  in  the  headwater  region  of  the  Tanana. 

lignitic  coal  is  known  in  many  places  in  the  Yukon  basin.  The 
Nenana,  the  largest  of  the  lignitic  coal  fields,  lies  on  the  south  side  of 
the  Tanana  Valley.  There  is  another  considerable  area  of  rocks 
bearing  lignitic  coal  on  the  south  side  of  the  Yukon  between  Seventy- 
mile  River  and  Woodchopper  Creek.  Some  beds  of  subbituminous 
coal  occiu:  on  the  north  side  of  the  lower  Yukon,  between  Nidato  and 
the  mouth  of  the  Innoko  and  have  been  mined  in  a  small  way.  Hot 
springs  are  widely  distributed  in  the  Yukon  basin. 

Seward  Peninsula. — ^The  principal  resources  of  Seward  Peninsula, 
are  the  gold  placers  of  the  Nome  and  other  districts.  Some  gold  and 
silver  bearing  lodes  have  been  exploited  in  a  small  way  on  the  penin- 
sula. A  little  graphite  and  garnet  has  been  mined,  and  mica  deposits 
are  reported.  Antimony-bearing  veins  have  been  developed,  and 
some  carrying  a  little  copper  are  also  known.  Tin  lode  and  placer 
deposits  have  been  mined.  Some  scheelite  has  been  recovered  inci- 
dental to  the  mining  of  placer  gold,  and  bismuth  deposits  have  been 
found.  Iron  ore  is  reported.  At  Chicago  Creek,  in  the  northeastern 
part  of  the  peninsula,  lignitic  coal  has  been  mined.  A  little  lignitic 
coal  has  also  been  found  in  other  parts  of  the  peninsula.  Several  hot 
springs  are  known  in  Seward  Peninsula. 
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Kohuk'Noatdk  regwn. — ^A  little  placer  gold  has  been  mined  on  a 
tributary  of  Squirrel  River  and  near  Shungnak,  both  in  the  Kobuk 
basin,  and  auriferous  gravels  have  been  found  at  several  localities  in. 
the  Kobuk-Noatak  region.    Lodes  carrying  copper,  gold,  and  silver 
have  also  been  found  in  this  region.    A  little  lignitic  coal  is  known  i 
Kobuk  basin.    Jade  has  b:en    obtained  from   this  region.    Om 
hot  spring  has  been  found  in  the  upper  Kobuk  and  one  in  the  uppei 
Selawik  valley. 

Northern  Alaska. — ^The  region  here  designated  northern  Alaski 
includes  the  area  drained  by  the  riveiB  flowing  into  the  Arctic  Ocean^Hri 
north  of  Kotzebue  Sound.    No  metalliferous  deposits  are  known  in 
this  region,  but  coal  is  widely  distributed.    Near  Cape  Lisbume  thei 
are  some  high-grade  bituminous  coals,  and  40  miles  to  the  east  is  th( 
Corwin  field,  containing  extensive  deposits  of  subbituminons  coal. 
CorJ  is  also  known  to  occiu*  at  Wainwright  Inlet  and  near  the  moul 
of  Anaktuvuk  River.    A  petroleum  seepage  has  been  found  southeasi 
of  Point  Barrow,  near  the  head  of  Smith  Bay. 

OEOIiOOIC  OCCURRENCE. 

GOLD. 

Geologic  a^sodaiion. — ^As  the  placer  gold  was  derived  from  a  bed- 
rock source,  its  occurrence  as  well  as  that  of  the  aiuiferous  lodes  is  an 
indication  of  the  distribution  of  mineralization.  (See  map,  PL  I,  in 
pocket.)  Although  all  the  factors  which  govern  the  accumulation  of 
Alaska  gold  deposits  are  by  no  means  fully  imderstood,  certain  facts 
have  been  fairly  well  established.  A  large  part  of  the  auriferous 
mineralization  is  in  regions  which  have  been  intruded  by  igneous 
rocks,  such  as  granite  or  diorito.  Many  of  the  gold  deposits  occur 
near  the  contacts  of  intrusive  rocks.  These  occmrences  may  be  either 
in  the  intruded  sediments  or  in  the  igneous  rocks  themselves,  but 
their  universal  association  with  intrusivcs  in  many  important  districts 
and  their  absence  where  the  intrusives  are  lacking  can  not  be  entirely 
fortuitous.  This  fact  has  led  to  the  beUef  that  the  metal-bearing 
solutions  which  formed  the  gold  deposits  probably  emanated  from 
the  same  deep-seated  source  as  the  igneous  rocks  themselves.  The 
mineralization  is  regarded  in  general  as  an  after-eflFect  of  the  igneous 
activity.  This  relation  of  mineralization  to  igneous  rocks  is  espe- 
cially noticeable  in  southeastern  Alaska,  but  it  also  holds  true 
in  the  Willow  Creek,  Fairbanks,  Hot  Springs,  Chandalar,  -  Innoko, 
Iditarod,  and  other  districts.  In  general  it  is  probably  the  law  for 
the  occurrence  of  gold  in  the  entire  Yukon  and  Kuskokwim  basins. 
On  Seward  Peninsula  no  such  relation  between  granitic  rocks  and 
gold  deposits  has  been  established.  Here  the  mineraUzation  along 
granite  contacts  is  in  some  locaUties  that  of  tin  and  associated  ores; 
in  others,  galena. 
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In  the  Port  Wells  district  of  Prince  William  Sound  there  is  evidence 
€i  a  definite  association  of  the  auriferous  mineralization  and  intrusive 
granites.  Elsewhere  on  the  sound  this  association  is  not  so  evident. 
At  Yaldez  there  are  some  intrusive  dikes,  but  a  genetic  relation  of 
these  dikes  with  the  gold-bearing  quartz  veins  has  not  been  estab- 
lished. The  auriferous  lodes  of  Kenai  Peninsula  are  more  or  less 
dosely  associated  with  intrusive  rocks,  and  the  same  is  true  in  the 
Nizina  and  Chistochina  districts. 

The  igneous  rocks  with  which  the  genesis  of  most  of  the  gold-bearing 
quartz  veins  appears  to  be  connected  are  of  the  same  general  type  and 
appear  to  belong  to  about  the  same  epoch  of  intrusion — that  of 
Jurassic  and  Lower  Cretaceous  time.  The  mineralizationi  which 
generally  followed  dosely  on  the  intrusion,  is  of  the  same  general 
period  as  in  the  Cordilleran  region  of  western  North  America.  In 
view  of  this  fact  it  becomes  important  to  consider  the  general  distribu- 
tion of  the  granitic  intrusives  beUeved  to  belong  to  this  epoch,  for  so 
far  auriferous  mineralization  has  been  found  assodated  only  with 
these  Mesozoic  intrusives  and  by  no  means  with  all  of  them. 
Although  both  post-Mesozoic  and  pre-Mesozoic  granites  and  diorites 
occur  in  Alaska,  they  are  beUeved  to  be  without  any  important 
mineralizing  influence. 

The  Coast  Range  granodiorite  of  southeastern  Alaska  is  the  laigest 
of  the  Mesozoic  intrusive  bodies  and  mineralization  has  been  found  on 
bothsidesof  theextendedintrusivebdtwhichit  forms.  Thereare  also 
many  areas  of  granitic  and  alUed  intrusive  rocks  in  the  islands  of  south- 
eastern Alaska  and  what  is  known  of  the  geology  of  the  St.  EUas 
Range  indicates  the  presence  of  similar  intrusives  there.  The 
Yakataga  placers  are  a  further  indication  of  aiuiferous  mineralization 
in  this  area.  The  Talkeetna  Moimtains,  lying  north  of  the  Matanuska 
Valley,  are  made  up  largely  of  granitic  and  chloritic  rocks,  probably 
for  the  most  part  intruded  during  Mesozoic  times.  The  Willow  Creek 
lode  district  is  evidence  of  the  presence  of  gold  along  the  southwestern 
margin  of  this  granitic  area.  Furthermore,  several  of  the  streams 
flowing  into  the  Matanuska  and  crossing  the  granitic  contact  carry  a 
little  placer  gold.  There  are  many  areas  of  intrusive  granite  in  the 
Alaska  Range,  most  of  the  higher  peaks,  including  Moimt  McIQnley, 
being  granite  stocks.  The  granite  contacts  in  this  area  have  been 
little  studied,  but  some  aimferous  mineralization  has  been  found 
along  at  least  one  of  them.  In  the  Iliamna  region,  again,  there  are 
abundant  granitic  intrusives  and  some  mineralization.  The  Aleutian 
Islands  are  but  Uttle  known.  On  Unimak,  in  the  eastern  part  of  the 
chain,  a  granite  intrusive  is  known,  and  although  the  gold-quartz 
veins  found  hero  are  of  no  economic  value,  they  indicate  mineralization 
and  a  possible  site  of  other  discoveries. 
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Granite  is  widely  distributed  in  the  Yukon-Tanana  region,  and  its 
probable  genetic  relation  to  the  gold  deposits  of  Fairbanks  and  other 
districts  has  already  been  mentioned.  The  same  relation  appears  to 
exist  in  the  Chandalar,  Koyuknk,  Innoko,  and  Iditarod  districts. 
There  are  abundant  granitic  intrusive  rocks  in  the  r^on  lying 
between  the  lower  Koyukuk  and  the  Yukon,  and  here  also  a  little 
placer  gold  has  been  found,  giving  evidence  of  mineralization.  As 
already  explained,  in  Seward  Peninsula  the  mineralization  definitely 
associated  with  granites  is  not  that  of  gold;  hence  it  may  be  that  the 
auriferous  deposits  of  this  part  of  Alaska  have  a  different  origin  from 
that  of  the  deposits  above  described. 

Types  of  deposits. — ^Alaska  gold  deposits  fall  into  two  general 
groups,  lodes  and  placers.  In  the  lodes  the  metal  occiub  in  the  hard 
rocks  as  the  contents  of  vems  or  mineralized  zones,  usually  in  associa- 
tion witK  other  metalliferous  minerals.  The  gold  placer  is  a  body  of 
unconsolidated  material  made  up  of  gravel,  sand,  or  clay  containing 
a  sufficient  quantity  of  gold  to  permit  profitable  exploitation.  This 
gold  is  more  or  less  disseminated,  but  is  usually  foimd  chiedy  in  the 
bottom  layer  of  the  deposit  and  at  some  places  penetrates  for  con- 
siderable distances  into  the  surface  of  the  loose  material  of  the  bed- 
rock floor.  The  placer  gold  is  derived  from  the  disintegration  and 
erosion  of  auriferous  lode  deposits  in  the  hard  bedrock.  Tlie  presence 
of  rich  placer  deposits  in  a  district  is  a  hopefxd  indication  that  aurif- 
erous lodes  occur,  yet  this  does  not  necessarily  follow,  for  the  gold 
of  the  bedrock  source  may  be  too  much  disseminated  to  permit 
profitable  exploitation. 

Lodes. — ^The  auriferous  lodes  of  Alaska  include  many  different 
types.  The  economically  important  ones  can,  however,  for  the  most 
part  be  classed  in  two  groups,  the  fissure  veins  and  the  disseminated 
lodes.  There  is  also  another  type  of  minor  importance — ^replacement 
deposits,  in  which  the  ore  occurs  along  channels  of  solution,  chiefly 
in  Umestones.  In  the  vein  deposits  the  ore  body  consists  usually  of 
quartz  in  which  iron  sulphides  and  other  metalliferous  minerals  are 
more  or  less  irregularly  distributed.  In  these  the  ore  body  usually 
follows  a  more  or  less  well-defined  fissure  in  the  country  rock.  This 
type  is  found  at  Sitka,  at  Port  Valdez,  on  Kenai  Peninsula,  on  Wil- 
low Creek,  at  Fairbanks,  and  elsewhere. 

The  disseminated  deposits  include  those  in  which  the  gold  and 
other  minerals  occur  in  a  zone  of  fracturing.  In  deposits  of  this 
type  the  gangue  material  usually  includes  a  large  amount  of  the 
country  rock,  which  in  itself  may  be  sufficiently  mineralized  to  con- 
stitute an  ore.  Some  of  the  disseminated  deposits  are  zones  of  frac- 
ture, which  are  permeated  by  innumerable  small  quartz  veins  that 
cany  the  metal.    These  are  properly  stockwork  deposits.    Other  dis- 
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seminated  deposits  follow  well-defined  zones  of  movement  or  shearing 
bounded  by  fractures.  In  still  others  the  walls  are  ill  defined,  there 
being  a  gradual  transition  from  the  lode  to  the  immineralized  country 
rock;  or  a  mass  of  igneous  rock,  such  as  a  dike,  may  be  fractured  and 
then  permeated  by  the  mineral-bearing  solutions,  and  the  dike  thus 
changed  more  or  less  completely  into  an  ore  body.  As  a  general 
rule  the  disseminated  deposits  carry  less  gold  than  the  fissure  veins, 
and  can  be  profitably  mined  only  if  they  are  of  large  dimensions  and 
80  located  as  to  assure  cheap  exploitation. 

The  low-grade  ores  of  the  Jimeau  district,  including  those  of  the 
TreadweU  mines,  are  the  best  examples  in  Alaska  of  the  disseminated 
type  of  deposit.  Similar  deposits  have  been  found  elsewhere  in 
Alaska,  but  have  received  little  attention  because  of  their  imf avor- 
able  location.  There  are  also  certain  ore  bodies — ^in  the  Jimeau 
district,  for  example — which  are  intermediate  in  type  between  the 
disseminated  deposits  and  the  fissure  veins.  This  is  to  be  expected, 
as  the  metallization  is  of  the  same  character  in  both  types. 

In  the  Ketchikan  district  and  probably  elsewhere  in  Alaska  there 
are  a  few  gold  deposits  occurring  in  limestone.  In  these  the  ore  bod- 
ies occupy  channels  of  solution  rather  than  of  fracture,  and  they  can 
be  designated  replacement  deposits.  So  far  this  type  of  gold  de- 
posit in  Alaska  has  been  of  Uttle  commercial  importance. 

It  is  not  proposed  to  consider  here  in  detail  ttie  mineral  character 
of  the  gold  lodes,  which  differ  more  or  less  in  the  different  districts. 
In  general,  however,  it  may  be  said  that  the  gold  occurs  free  or  in 
combination  with  various  sulphides.  Pyrite  is  present  in  nearly  all 
the  Alaska  gold  deposits  and  other  sulphides  are  common.  Many 
deposits  carry  some  galena  and  in  some  it  is  present  in  considerable 
quantities.  Tellurides  have  not  been  found  in  commercial  quantities 
in  any  of  the  Alaska  mining  districts.  Quartz  is  the  dominating 
gangue  mineral,  with  some  calcite  and  in  certain  locaUties  albite 
feldspar. 

Placers} —  The  formation  of  placers  is  determined  by  (1)  the  occur- 
rence of  gold  in  bedrock  to  wliich  erosion  has  access;  (2)  the  separa- 
tion of  the  gold  from  the  bedrock  by  weathering  or  abrasion;  (3)  the 
transportation,  sorting,  and  deposition  of  the  auriferous  material 
derived  by  erosion. 

It  is  self-evident  tliat  unless  there  is  gold  in  bedrock,  a  subject  already 
discussed,  placers  can  not  be  formed.  In  most  of  the  rich  placer  districts 
there  was  more  or  less  concentration  of  auriferous  material  by  weather- 
ing before  it  was  sorted  and  transported  by  running  water.  There  are, 
indeed,  some  gold  placers  where  the  concentration  is  due  almost  en- 
tirely to  this  weathering  process.    These  are  what  are  called ''  residual 

1  The  genesis  of  gold  placers  has  been  discussed  by  the  writer  in  The  gold  plaoersof  parts  of  Seward  Pe- 
nlDSola,  Alaska:  U.  S.  Geol.  Survey  BuU.  828,  pp.  111-189, 1906. 
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placers/'  of  which  a  few  examples  have  been  found  in  Alaska.  The 
principal  agency  in  the  formation  of  placers  is  that  of  sorting  and 
transportation  by  running  water.  This  action  can  take  place  many 
times — that  is,  a  placer  may  be  formed  by  water  transportation  and 
then  destroyed  again  by  new  stream  cutting,  when  uplift  or  increased 
precipitation  has  revived  the  forces  of  erosion. 

A  classification  of  the  placers  can  be  made,  first,  on  genesis;  second, 
on  form.  The  primary  groupii^^  according  to  origin,  would  be 
"residual  placers,"  "sorted  placers,"  and  "renaorted  placers." 
The  residual  placers  are  those  in  which  there  has  been  little  or  no 
water  transportation  of  the  gold,  the  concentration  being  due  pri- 
marily to  rock  weathering,  settling,  and  removal  of  soluble  rock 
constituent  with  more  or  less  movement  on  the  MQ  slopes.  The 
gold  of  the  sorted  placers  is  the  result  of  transportation,  sorting,  and 
deposition  by  water,  though  in  Australia  some  examples  of  sorting 
of  gold-bearing  material  by  wind  action  have  been  noted.  The 
re-sorted  placers  are  those  in  which  the  gold  has  passed  through  two 
or  more  periods  of  erosion  before  its  final  deposition.  The  residual 
placers  are  practically  all  of  one  type.  The  sorted  and  re-sorted 
placers  embrace  many  subordinate  types,  named  according  to  the 
form  of  occurrence. 

It  will  be  evident  that  the  sorting  and  re-sorting  of  the  auriferous 
gravel  may  have  taken  place  either  imder  present  conditions  of 
erosion  and  deposition  or  in  an  earlier  period,  when  conditions  may 
have  been  different.  It  is  therefore  desirable  to  distinguish  between 
modem  and  ancient  placers.  The  modern  placers  include  the 
deposits  of  the  present  period  of  erosion,  the  ancient  placers  those  of 
an  older  period  of  erosion  having  diflFerent  physical  conditions.  For 
example,  there  is  some  evidence  that  the  deep  gravels  of  Fairbanks 
wore  laid  down  when  the  cUmate  was  warmer  and  the  precipitation 
greater  than  now.  Again,  the  high  bench  and  elevated  beach  placers 
at  Nome  were  deposited  when  the  land  stood  lower  relative  to  the 
sea  than  at  present  and  the  drainage  channels  were  different.  There 
are  some  still  older  gravels  in  Alaska,  deposited  in  Tertiary  time, 
which  are  auriferous,  and  if  any  of  these  are  foimd  to  be  locally  rich 
enough  to  permit  mining  they  will  constitute  another  group  of  ancient 
placers. 

The  foregoing  remarks  will  make  it  clear  that  each  of  the  larger 

genetic  groups  of  placers  can  be  subdivided  into  modern  and  ancient 

according  to  whether  they  were  formed  under  present  conditions  or 

tib09e  of  the  past.    The  Alaska  residual  placers  are,  however,  so  far  as 

tfjtaijji^AlL  modem,  though  there  is  no  inherent  reason  why  ancient 

Bi^^nlAcers  should  not  be  found.    The  following  summary  presents 

^Ettft  features  of  the  above  classification  and  while  it  is  not  alto- 

MWMBBtent  it  will  serve  for  the  present  discussion. 


THE  MINERAL  DEPOSITB  OF  ALASKA*  29 

Classification  of  Alaska  placers, 

1.  Kesidual  placers. 

2.  Sorted  placers: 

Modem: 

Hiilaide. 

Greek. 

River  bar. 
Ancient: 

Gravel  plain. 

Bench  of  present  streams. 

Bench  of  former  drainage  system. 

Deep  gravel. 

3.  Re-sorted  placers: 

Modem:' 

Greek. 

Beach. 
Ancient: 

Elevated  beach. 

Deep  gravel. 

It  is  evident  that  this,  like  most  other  classifications,  contains  inter- 
mediate types  which  may  belong  to  either  of  two  groups.  Hillside 
placers,  for  example,  are  those  that  occur  on  hill  slopes  and  do  not 
occupy  any  well-defined  channels.  These,  though  usually  water 
sorted  to  a  certain  extent,  grade  directly  into  deposits  of  a  purely 
residual  origin  on  the  one  hand  and  into  stream  or  gulch  deposits  on 
the  other.  Again,  a  creek  or  gulch  placer  may  be  in  part  a  sorted,  in 
part  a  re-sorted  deposit.  Moreover,  many  of  the  ancient  placers 
afford  no  evidence  as  to  whether  their  gold  gravels  may  not  be 
re-sorted. 

Residual  placers  have  been  found  at  a  number  of  localities  in 
Alaska,  but  have  not  constituted  an  important  source  of  placer  gold. 
For  example,  the  hill  slope  where  the  Treadwell  lode  outcrops  was 
formerly  covered  with  the  d6bris  of  weathering,  and  this  material 
carried  considerable  gold.  The  recovery  of  this  placer  gold  was  one 
of  the  first  of  the  mining  activities  in  the  Juneau  district.  A  residual 
placer  occurs  near  the  divide  between  Anvil  and  Dexter  creeks,  near 
Nome.  Examples  of  this  type  of  deposit  have  also  been  found  on 
Hill  Creek,  in  the  Fairbanks  district,  and  on  Happy  Gulch,  in  the 
Iditarod  district. 

Sorted  placers,  or  those  which  are  the  result  of  water  transportar 
tion  and  deposition  during  one  period  of  erosion,  are  the  prevalent 
type  of  deposit  throughout  Alaska.  To  these  belong  not  only  those 
of  the  present  watercourses,  but  also  some  of  those  deposited  at  an 
earlier  time.  These  earlier  deposits  are  in  part  preserved  as  bench 
deposits  and  in  part  deeply  buried  by  more  recent  alluvimn.  The 
gold-bearing  glacial  debris  is  another  type  of  auriferous  alluvimn,  but 
the  known  Alaska  deposits  of  this  kind  can  not  be  classed  as  placers, 
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because  the  gold  is  too  finely  disseminated  to  jrield  commercial  depos- 
its. It  is  important  only  in  that  it  has  furnished  the  gold  for  some 
of  the  re-sorted  placers. 

The  hillside  placers  are  occurrences  of  gold-bearing  gravels  on 
valley  slopes  not  occupying  well-defined  channels  but  somewhat 
sorted  by  water  and  therefore  not  strictly  residual  placers.  They 
form  a  transitional  type  between  the  residual  and  gulch  placers.  The 
placers  of  the  present  watercourses,  termed  creek  or  gulch  placers, 
may  be  said  to  be  now  in  process  of  formation.  This  process  of 
erosion  and  deposition  is  so  slow,  however,  that  the  present  generation 
can  not  be  expected  to  profit  by  it. 

The  present  stream  placers  are  chiefly  deposits  not  more  than  6  to 
10  feet  deep.  They  are  not  everywhere  distinguishable  from  the 
deeper  placers,  which,  though  contained  in  present  streams,  have  for 
the  most  part  been  laid  down  imder  physical  conditions  different  from 
those  which  now  exist.  To  cite  locaUties  of  the  occurrence  of  modem 
stream  placers  would  be  to  list  most  of  the  placer  districts  of  Alaska. 

River-bar  placers  are  those  occiuring  in  the  larger  streams  having 
low  gradients.  In  these  the  fine  gold  is  deposited  at  certain  places 
of  minimum  water  movement.  Some  of  these  bar  placers  have 
locally  been  found  rich  enough  to  permit  profitable  exploitation  by 
hand  labor,  but  as  a  rule  they  are  not  extensive  enough  to  warrant 
the  installation  of  dredges.  The  gold  in  them  seems  to  be  concen- 
trated on  the  surface  and  to  be  very  much  disseminated  or  absent  in 
the  rest  of  the  deposit.  The  earhest  mining  in  the  Yukon  was  done 
on  river  bars  during  the  low-water  season.  River-bar  placers  have 
also  been  mined  on  Birch  Creek,  on  Fortymile  and  Koyukuk  rivers, 
and  on  some  of  the  streams  of  Seward  Peninsula.  As  a  whole,  the 
river-bar  placers  have  not  been  an  important  source  of  gold. 

The  gravel-plain  placers  occur  chiefly  in  ancient  and  more  or  less 
elevated  flood  plains  and  deltas.  These  are  in  part  modern  but 
chiefly  ancient  placers  and  are  somewhat  intermediate  in  type  between 
the  creek  and  river  placers.  Some  of  the  so-called  tundra  placers  of 
Nome  belong  to  this  type.  Their  present  importance  has  been 
derived  chiefly  from  the  fact  that  they  furnished  gold  to  some  of  the 
resorted  beach  and  stream  placers. 

The  commonest  types  of  sorted  ancient  placers  are  those  in  the 
benches  or  terraces  of  present  streams.  These  placers  have  all  the 
characteristics  of  the  modem  stream  placers,  differing  only  in  the 
fact  that  they  have  been  dissected,  as  a  rule  because  of  uplift.  Bench 
placers  of  this  type  are  known  in  many  of  the  mining  camps  of  Alaska. 
A  few  placers  of  this  type  occur  at  Fairbanks,  but  these  have  been 
buried  by  later  alluvium.  One  of  the  best  examples  of  bench  deposits 
is  that  on  the  north  side  of  Glacier  Creek,  near  Nome.    Such  placers 
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are  also  found  in  Kenai  Peninsula  and  in  the  Fortymile,  Koyukuk, 
InnokOy  Iditarodi  and  various  other  districts. 

The  high«  bench  placers  are  those  which  resulted  from  stream 
action  of  a  former  drainage  system,  now  preserved  only  in  fragmen- 
tary form.  Unlike  the  bench  deposits  of  present  valleys,  they  have 
no  direct  relation  to  the  existing  drainage  channels.  Such  placers 
are  not  abundant  in  Alaska.  The  famous  White  Channel  gravel  of 
the  Elondike  contains  placers  of  this  type,  but  nothing  like  this  has 
been  found  in  Alaska.  High  gravels  carrying  some  gold  are  known 
in  the  Sfinook  Creek  basin  near  Rampart  and  in  the  Ruby  district  of 
the  middle  Yukon,  but  no  workable  placers  have  been  found  in 
them.  On  the  other  hand,  some  high  bench  placers  near  Nome, 
forming  the  divide  between  Dexter  and  Anvil  creeks,  have  been 
worked.  This  period  of  gravel  deposition  has  not  been  recognized 
in  other  parts  of  Seward  Peninsula. 

Some  of  the  richest  Alaska  placers  are  those  occurring  in  deeply 
buried  channels,  forming  the  type  here  designated  'Meep  gravels." 
The  best-known  examples  of  these  deposits  are  found  in  the  Fair- 
banks district.  The  Fairbanks  deep  gravels  are  the  deposits  of 
ancient  watercourses  which  occupied  the  present  valleys  but  are  now 
buried  \mder  an  accumulation  of  20  to  300  feet  of  alluvium.  Mining 
operations  have  shown  that  the  deep  gravels  have  a  rather  straight 
course  with  only  a  few  large  bends,  and  that  they  lie  on  a  bedrock 
floor  whose  downstream  slope  is  a  little  steeper  than  that  of  the 
present  valley  bottoms.  Most  of  these  channels  are  centrally  located 
with  reference  to  the  bedrock  slope  of  the  valley.  In  this  they  are 
in  strong  contrast  to  the  present  streams,  which,  as  a  rule,  occupy 
strikingly  asymmetric  valleys,  one  wall  of  which  they  follow  closely. 
The  gravels  of  these  deep  channels  are  in  general  from  10  to  40  feet  in 
thickness,  though  the  local  maximum  is  much  greater.  They  are 
covered  by  10  to  200  feet  of  what  is  generally  termed  '  ^muck."  This 
is  black  humus  and  gray  fine  sand  and  silt  and  clay.  Some  of  this 
material  is  talus  derived  from  the  valley  slopes,  and  some  is  prob- 
ably the  deposit  of  sluggish  streams.  In  the  headwater  regions  of 
the  creeks  the  deep  gravels  merge  with  those  of  the  present  streams, 
and  here  the  entire  section  consists  of  gravels.  It  seems  pretty  cer- 
tain that  the  deep-gravel  placers  of  the  Fairbanks  district  were 
formed  imder  climatic  conditions  different  from  those  which  now 
exist.  Evidence  that  will  not  be  presented  here  makes  it  probable 
that  when  these  deposits  were  formed  the  climate  was  warmer  and 
the  precipitation  greater.  Deep-gravel  placers  are  also  f  oimd  in  the 
Hot  Springs  and  Rampart  districts,  and  to  this  class  probably  belong 
some  of  the  placers  of  other  districts  of  the  Yukon-Tanana  region. 
Similar  deposits  have  also  been  found  in  the  Koyukuk  district,  and 
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there  are  some  deposits  in  Seward  Peninsula  which  belong  in  this 
category. 

Creek  and  gulch  auriferous  deposits  that  have  derived  their  gold 
from  the  destruction  of  older  placers,  and  therefore  belong  to  the 
class  of  re-sorted  placers,  have  been  found  in  many  of  the  Alaska 
districts.  One  of  the  best-known  examples  of  the  re-sorting  process 
is  the  enrichment  of  the  placers  of  Little  Minook  Creek,  in  the  Ram- 
part district,  by  the  dissection  of  the  high  gravels.  Re-fiort«d  creek 
placers  of  this  type  have  been  found  in  the  Hot  Springs,  Innoko,  and 
Bonnifield  districts  and  on  Seward  Peninsula. 

The  beach  placers  of  Alaska  are  practically  all  of  the  re-sorted 
type.  These  are  formed  by  the  surf  destroying  alluvial  deposits  and 
concentrating  their  gold  contents.  The  best-known  examples  of 
this  class  are  the  Nome  beach  placers,  from  which  several  million 
dollars'  worth  of  gold  has  been  won.  Beach  placers  also  occur  along 
the  Pacific  seaboard  near  Lituya,  at  Yakataga,  in  the  southern  part 
of  Kodiak  Island,  and  on  Popof  Island.  Some  of  these  beach  placers 
are  annually  more  or  less  enriched  by  surf  action.  These  are  usually 
of  small  extent  and  can,  therefore,  be  profitably  exploited  only  by 
hand  labor. 

The  ancient  re-sorted  placers  probably  include  the  same  types  as 
the  modem  ones.  At  Nome,  for  example,  there  are  both  buried  and 
elevated  beach  placers  formed  at  a  time  when  the  land  stood  at  a 
different  altitude  relative  to  the  sea.  Not  enough  is  known  of  the 
deep-gravel  placers  to  permit  a  definite  assignment  of  any  of  them 
to  the  re-sortod  type.  The  great  richness  of  some  of  them,  combined 
with  the  irregular  distribution  of  the  gold,  as  in  the  Koyukuk  region, 
suggests  that  some  of  these  are  re-sorted. 

The  mineral  content  of  the  placers  needs  no  detailed  description 
here.  It  varies  according  to  the  character  of  the  bedrock  from 
which  the  material  has  been  derived.  Besides  the  gold,  other  heavy 
minerals  are  present  in  the  concentrates.  Garnet,  magnetite,  pyrite, 
scheelite,  wolframite,  and  sometimes  ilmenite  are  found  with  placers. 
In  the  Nizina  district  native  copper  is  abundant.  In  the  York 
region  the  placer  tin  deposits  were  first  worked  for  gold.  Alluvial 
tin  is  also  found  in  some  of  the  Hot  Springs  gold  placers.  Cinnabar 
has  been  found  in  several  of  the  Alaska  gold  placers.  Some  of  the 
placers  carry  native  silver,  and  a  few  minute  grains  of  platinum  have 
been  found  in  some  of  the  concentrates  from  the  Yukon  basin.  Placer 
gold  always  carries  some  impurity,  in  which  silver  is  the  most 
abundant  constituent. 

COPPER. 

Though  there  are  some  copper  placers  in  Alaska,  most  of  the  valu- 
able occurrences  of  this  metal  are  in  lodes.  The  coppeivbearing  lodes 
liave  much  greater  variety  of  occurrence  than  the  amiferous  lodes. 
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In  tbe  absence  of  definite  knowledge  regarding  the  genesis  of  some  of 
these  deposits  an  entirely  consistent  classification  is  not  now  possible. 
For  the  purpose  of  this  writing,  however,  five  types  of  copper  deposits 
win  be  recognized,  as  follows: 

1.  ContM^t  depositB  carrying  copper  sulphides. 

2.  DiflBeminated  copper  sulphides  in  intrusive  rocks. 

3.  Veins  and  fracture  zones  carrying  copper  sulphides  associated  with  aigillites  and 
ancient  volcanic  rocks  and  occurring  chiefly  in  regions  of  intrusive  rocks. 

4.  Veins  and  fracture  cones  carrying  copper  sulphides  cutting  limestones  and  ancient 
volcanic  rocks. 

5.  Native  copper  deposits  in  amygdaloidal  lavas. 

The  contact  deposits  are  closely  connected  with  granitic  and  dio- 
litic  intrusive  rocks  and  are  believed  to  belong  to  the  same  epoch  of 
mineralization  as  the  gold  lodes  above  described.  The  best-known 
copper  lodes  having  this  association  are  found  in  altered  and  recrys- 
tallized  limestones  at  the  contact  with  the  intrusive  rocks.  Such 
occxurences  have  been  found  in  the  Ketchikan,  Iliamna,  Nabesna,  and 
other  districts.  The  ore  bodies,  which  are  of  irr^ular  outline  and 
distribution,  consist  generally  of  chalcopyrite  and  p3rrite  (in  places 
with  bomite)  in  a  gangue  of  garnet,  m^netite,  epidote,  calcite,  and 
quartz. 

Disseminated  sulphide  deposits  occur  in  the  intrusive  rocks  of 
Easaan  Peninsula.  This  forms  the  second  type  of  copper  deposit, 
which  as  yet  is  unimportant  commercially,  but  one  commercial  ore 
body  having  been  developed  at  the  head  of  Easaan  Bay.  Here 
bomite  is  scattered  through  a  heavy  green  dioritic  rock  containing 
much  biotite.  There  is  some  chalcocite  and  chalcopyrite  in  this 
deposit. 

The  third  type  of  deposit  is  that  in  veins  and  shear  zones  cutting 
slates  and  ancient  volcanic  rocks.  These  have  been  found  chiefly  in 
regions  of  Mesozoic  intrusives  and  are  probably  genetically  related  to 
these  igneous  rocks;  but  they  do  not  lie  in  the  zones  of  contact  meta- 
morphism.  Some  of  them  are  fissure  veins  which  cut  coimtry  rock  of 
various  kinds,  but  chiefly  ancient  volcanic  rocks  and  slates.  These 
diflfer  little  from  the  gold-bearing  veins  except  in  their  mineral  con- 
tent. Examples  of  this  type  have  been  found  in  the  Eetchikan 
district  and  elsewhere  in  Alaska. 

Another  variety  of  this  type  comprises  the  mineralized  zones  of 
fracture,  also  in  coimtry  rock  of  slates  and  greenstones.  In  these  the 
copper  may  be  disseminated  but  is  more  commonly  in  part  concen- 
trated in  lenses  that  furnish  the  workable  ore  shoots.  These  ores  are 
in  part  deposited  in  open  spaces,  in  part  replacements  of  country  rock. 
Such  deposits  are  foimd  in  Eetchikan  district  but  are  better  known 
by  their  occurrence  in  deposits  of  the  Ellamar  district,  on  Prince 
William  Saimd.    The  Eetchikan  deposits  of  this  type  are  more  or 

60553^— Bull.  592—14 3 


34  MINBBAL  BBSOUBOBB  OF  ATABKAi  WM. 

IfiBS  definitely  assocUted  with  Mesozdc  intruaiv^  roob.  Suoih  a  leli^ 
tion  to  igneous  Tocks,  though  snspectedy  hiB  not  been  ertahliahed  lor 
the  Prince  Williain  Sound  legiou.  Tba  oces  of  this  l^po  sxe  chiefly 
chalcopyrite  and  pyrrhotite,  with  whioh  sze  sssodstftd  pyrite. 
sphalerite,  aroenopyrite,  galena,  gold,  and  silTer. 

The  fourth  type  indudea  the  copper  depodts  oocuxring  in  fissure 
veins  and  shear  zones,  cutting  limestone  and  andent  Toleanie  rocks. 
This  type  is  best  known  from  the  lodes  of  the  KotsinaOiitina  dis- 
trict. These  are  associated  with  ancient  basaltic  lavas,  some  of 
which  are  amygdaloidal  and  with  which  some  sedimentary  bedi  axe 
intercalated.  Conformably  above  this  series  is  i^  heavy  limestone, 
near  the  lower  contact  occur  the  most  valuable  ore  bodies  that  have 
yet  been  developed,  but  some  copper  occurs  throuj^iout  the  green- 
stone, and  valuable  copper  lodes  have  been  found  in  the  limestone  a 
long  distance  from  the  contact.  In  general,  the  most  promising 
deposits  have  been  found  along  lines  of  movement  which  intexsected 
the  contact  at  different  angles.  It  also  appears  that  the  plane  of  the 
contact  between  the  two  formations  locally  furnished  passage  for  the 
solutions,  even  when  no  movement  had  iskea  place.  A  few  deposits 
that  can  be  classed  as  fissure  veins  have  been  found  in  this  region, 
but  most  of  the  ore  bodies  are  more  or  less  irregularly  distributed 
replacements  of  the  country  rock.  The  openings  along  which  the 
solution  traveled  were  in  many  places  minute  and  were  probaUy 
caused  by  deformation.  The  chief  ore  minerals  of  these  deposits  axe 
chalcopyrite,  bomite,  and  chalcocite. 

Primary  native  copper  has  been  found  in  an  amygdaloidal  volcanic 
sheet  at  the  head  of  the  Mddle  Fork  of  White  River.  These  deposits 
are  considered  primary  in  the  sense  that  the  copper  was  deposited 
in  the  native  state  in  the  amygdules  and  was  not  the  result  of  the 
oxidation  of  sulphides. 

Native  copper  is  also  found  disseminated  in  the  ancient  lavas  or 
greenstones  of  the  Kotsina-Chitina  and  Nabesna-White  River  regions. 
The  copper  is  irregularly  distributed  in  fracture  zones  and  is  be- 
lieved to  be  secondary,  possibly  being  derived  from  sulphides  in  the 
greenstone.  Such  copper  is  probably  more  or  less  superficial  and  has 
not  been  sufficiently  developed  to  determine  its  commercial  value.  It 
is  therefore  not  here  considered  as  forming  a  distinct  type  of  ore 
deposit.  With  the  exception  of  those  deposits,  which  may  be  sec- 
ondary, Alaska  copper  deposits  bear  as  a  rule  Kttle  evidence  of  alter- 
ation. In  most  of  the  copper  districts  recent  glaciation  has  removed 
the  products  of  oxidation,  and  Uttle  evidence  of  enrichment  has  been 
found.  In  some  locaUties  the  outcrops  of  the  copper  sulphides  have 
been  changed  to  copper  carbonates,  but  this  is  usually  only  a  super- 
ficial alteration. 
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8ZLVEB,  LBAD,  AND  ZXKO. 

Most  of  Alaska's  silver  output  (pp.  53-56)  has  been  derived  from 
the  silver  content  of  placer  gold,  but  nearly  all  the  gold  lodes  and 
many  of  the  copper  lodes  carry  some  silver.  This  is  usually  n  the 
form  of  an  argentiferous  galena,  which  in  some  places  forms  a  con- 
siderable part  of  the  value  of  the  ore  mined.  There  has  been  but 
little  development  of  lodes  valuable  for  their  silver  and  lead  aloncj 
though  such  deposits  occur  in  the  Territory.  Many  of  these  are 
replacement  deposits  in  limestone;  some  are  fissure  veins.  Nearly 
all  of  them  carry  also  minor  amounts  of  gold.  Fissure  veins  contain- 
ing argentiferous  galena  have  been  developed  in  the  Ketchikan  and 
Wrangell  districts  and  elsewhere  in  southeastern  Alaska. 

Among  the  many  localities  where  deposits  of  galena  ore  have  been 
found  in  Alaska  the  Fish  River  basin,  in  the  eastern  part  of  Seward 
Peninsula,  deserves  mention.  Some  galena  deposits  have  also  been 
found  in  the  western  part  of  Seward  Peninsula,  in  the  Fairbanks 
district,  in  the  Koyukuk  basin,  and  near  Mentasta  Pass. 

No  deposits  valuable  for  their  zinc  content  alone  have  been  found 
in  Alaska.  Sphalerite  is,  however,  a  common  accessory  mineral  in 
the  gold  and  silver  deposits  and  in  some  of  the  copper  deposits. 

TIN  AND  TXTNOSTEN. 

Cassiterite  in  the  form  of  stream  tin  is  not  an  imcommon  mineral 
in  some  of  the  auriferous  gravels  of  Alaska.  It  has  been  system- 
atically mined  only  in  the  York  district  of  Seward  Peninsula,  but 
some  has  been  recovered  incidentally  to  gold  mining  in  the  Hot 
Springs  district  of  the  lower  Tanana.  Considerable  stream  tin 
associated  with  wolframite,  has  also  been  f oimd  on  Deadwood  Creek 
in  the  Birch  Creek  district.  Placer  tin  has  also  been  found  on  Mid- 
night Creek,  in  the  Ruby  district.  Lode  tin  has  been  reported  in  the 
Hot  Springs  district,  but  such  ore  has  thus  far  been  mined  only  in  the 
York  district.  Here  it  occurs  associated  with  granitic  and  porphy- 
ritic  intrusive  rocks.  The  tin-bearing  lodes  occur  in  part  in  contact- 
metamorphic  zones  between  slates  and  granites,  in  part  in  mineralized 
quartz  porphyry  dikes,  and  in  part  in  quartz  veins  cutting  granitic 
slates  and  limestones.  They  are  therefore,  hke  many  of  the  gold- 
bearing  lodes,  closely  associated  with  intrusive  granites  and  alUed 
rocks.  Some  of  these  deposits  also  carry  the  tungsten  minerals 
wolframite  and  scheelite.  Scheehte  has  also  been  foxmd  in  some  of 
the  auriferous  gravels  and  in  some  small  quartz  veins  on  Seward 
Peninsula.  

ntON  AND  CHEOMITS. 

Practically  no  iron  ore  has  been  mined  in  Alaska,  and  there  has 
been  little  prospecting  for  this  mineral.  Magnetiteia  abundant  in  some 
of  the  contact  copper  deposits  of  the  Ketchikan  district  and  ooeurs  in 
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similar  association  in  the  Tliamna  region.  Veins  of  magnetite  ore 
have  been  found  in  the  Nabesna  and  Prince  William  Sound  regionsi 
and  the  latter  contains .  also  some  hematite.  Magnetite  deposits 
segregated  from  igneous  rocks  occur  near  Haines  in  southeastem 
Alaska.  None  of  the  Alaska  iron  ores  are  sufficiently  developed  to 
prove  their  commercial  importance.  Chromite  occurs  in  a  lode 
deposit  near  Port  CShatham  on  Kenai  Peninsula.  Fragments  of 
chromite  ore  have  also  been  found  in  the  gold  placers  of  Shungnak 
in  the  upper  Eobuk  basin. 


Stifanite,  the  sulphide  of  antimony,  is  one  of  the  most  widely  dis- 
tributed minerals  in  Alaska,  for  it  occurs  as  an  accessory  in  many  of 
the  ore  bodies  of  types  already  described.  There  are  also  some  lodes 
in  which  stibnite  is  the  dominating  metallic  mineraL  All  these 
stibnite-bearing  lodes  cany  more  or  less  gold,  and  a  number  of  them 
probably  carry  enough  gold  to  warrant  classifying  them  with  the 
auriferous  lodes.  The  geologic  association  of  the  stibnite  deposits 
is  similar  to  that  of  the  gold  ores. 

In  southeastem  Alaska  stibnite  has  been  recogniaed  only  as  an 
accessory  mineral  in  some  of  the  gold  ores.  Quarts  Teins  canying 
stibnite  have  been  f  oimd  on  Kenai  Peninsula>  Prince  William  Sound, 
and  in  the  Eantishna  and  Fairbanks  districts;  also  in  Nome  and  in 
other  districts  of  Seward  Peninsula. 

OTHER  MBTAIiUO  XINERALS. 

Nickel  and  cobalt  deposits  have  been  reported  by  prospectors,  but 
in  no  samples  tested  by  the  Survey  were  these  metals  foimd  in  com- 
mercial quantities.  A  small  amount  of  nickel  and  traces  of  cobalt 
were  found  by  the  analyses  of  some  pyrrhotite  ores  from  the  Ketchikan 
district.  Similar  tests  on  pyrrhotite  ores  from  Prince  William  Sound 
revealed  neither  cobalt  nor  nickel. 

No  commercial  bodies  of  molybdenite  have  been  found.  This 
mineral  occurs  in  some  of  the  auriferous  deposits  in  the  Juneau  dis- 
trict;  notably  at  the  Treadwell  mine.  Molybdenite  has  also  been 
f oimd  in  quartz  stringers  which  cut  the  sediments  that  are  altered  by 
igneous  motamorphism  adjacent  to  the  Coast  Range  granite  belt 
and  to  other  intrusive  masses  in  the  Ketchikan  district.  It  has  also 
been  seen  as  an  accessory  mineral  with  the  gold  ores  in  other  parts  of 
Alaska. 

A  deposit  of  native  bismuth  on  which  a  little  development  work  has 
been  done  occurs  on  Charley  Creek,  tributary  to  Sinuk  River,  about  25 
miles  north  of  Nome.  The  bismuth  occurs  in  two  small  quartz  veins 
cutting  schists. 

A  cinnabar  deposit  was  discovered  near  Kolmakof ,  on  the  Kuskok- 
wim,  many  years  ago  and  is  a  perennial  source  of  attraction  to  proa- 
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pectors.  This  deposit  has  not  been  studied  by  members  of  the  Survey 
but  has  recently  been  developed  on  a  small  scale.  Cinnabar  is  found 
as  an  accessory  mineral  in  some  of  the  auriferous  gravels.  It  is  very 
abundant  in  Uie  concentrates  from  placer  mining  on  Daniels  Creek, 
about  60  miles  east  of  Nome.  While  the  bedrock  source  of  this 
cinnabar  has  not  been  foimd,  it  evidently  lies  at  a  contact  of  schist 
and  limestone.  Cinnabar  is  also  abimdant  in  placers  of  Iron  Creek, 
on  Seward  Peninsula. 

A  few  minute  grains  of  platinum  have  been  found  in  some  of  the 
Alaska  gold  placers,  but  as  yet  not  in  sufficient  quantity  to  be  of 
commercial  importance. 

COAL. 

Most  Alaska  coal  is  associated  with  conglomerates,  shales,  and 
sandstone  of  Eocene  age.  Some  of  these  coal  measures  are  little  dis- 
turbed, and  in  these  the  rocks  are  in  many  places  but  slightly  indu- 
rated, being  hardly  more  than  loosely  cemented  gravels,  sands,  and 
silts.  In  rocks  of  this  type  the  coals  are  usually  lignitic.  Where  the 
rocks  have  been  folded  and  faulted,  they  are  hard,  forming  conglom- 
erates, sandstones,  and  shales.  In  these  the  associated  coals  are 
of  higher  grade,  varying  in  composition  from  subbituminous  to 
anthracite. 

Alaska's  coal  resources  range  in  quality  from  low-grade  lignites  to 
anthracite  and  include  high-grade  coking  and  steaming  bitimiinous 
coals.  The  lignite  and  subbituminous  coals  are  by  far  the  most  abim- 
dant  and  most  widely  distributed.  They  occiu*  as  a  rule,  as  already 
stated,  in  beds  which  are  but  little  disturbed,  some  lying  horizontal 
and  others  being  gently  folded  and,  in  some  localities,  more  or  less 
faulted.  The  higher-grJUle  coals  occiu*  in  areas  of  folding  and  fault- 
ing. As  a  rule,  the  quality  of  the  coal  bears  a  direct  ratio  to  the 
amoimt  of  deformation,  the  lignite  being  in  the  least-folded  rocks  and 
the  anthracite  in  the  most. 

The  strata  carrying  high-grade  coal  have  steep  dips;  in  some  places 
the  beds  are  overturned  and  fractures  and  faults  are  common.  As 
a  result  of  these  movements  much  of  the  coal,  particularly  the  anthra- 
cite, is  so  crushed  that  briquetting  will  be  necessary.  Because  of  this 
complex  structure  and  attendant  crushing  the  cost  of  mining  some  of 
the  high-grade  coal  will  be  prohibitive  under  present  market  condi- 
tions. These  facts  are  emphasized  here  because  it  is  sometimes  as- 
sumed that  every  bed  of  high-grade  coal  is  a  potential  source  of  wealth. 
On  the  other  hand,  in  all  the  high-grade  coal  fields  there  are  many 
localities  where  coal  can  be  profitably  mined  when  transportation  to 
market  is  available. 

The  Matanuska  field  affords  an  illustration  of  the  changes  in 
quality  of  coal  due  to  folding.  The  southwestern  part  of  the  field 
includes  only  low-grade  coals  contained  in  rocks  but  little  disturbed. 


38  BOKBEAX  KBSOtTBCBS  OF  ALASKA,  1913. 

To  the  northeast  and  inland  the  defonnation  of  the  coal  measures 
mereases  and  the  coals  are  of  better  grade.  At  the  east  end  of  the 
field  the  beds  have  been  profoundly  folded  and  faulted  and  the  coal 
is  anthracite.  There  b  a  similar  transition  in  the  Bering  Biver  field 
from  bituminous  coal  near  the  coast  to  anthracite  in  the  most  pro- 
foundly disturbed  part  of  the  field. 

Although  it  is  sometimes  asserted  that  the  age  of  the  coal  is  the 
determining  factor  in  quality — that  is,  that  the  oldest  coals  are 
always  the  best — such  is  not  the  general  rule  in  Alaska.  There  are, 
indeed,  near  Cape  lisbume  some  high-grade  coals  of  Carboniferous 
age,  but,  on  the  other  hand,  the  Jurassic  coals  nettr  by  are  not  as 
godd  as  some  of  the  Tertiary  coals  which  have  been  described  above. 
It  is  also  not  true,  as  is  sometimes  stated,  that  the  high  gnule  of  some 
of  the  Alaska  Tertiary  coals  is  due  to  the  effect  of  igneous  intrusion. 
Igneous  rocks  are  abundant  in  parts  of  the  Matanuska  field,  but  they 
have  not  affected  the  coal  except  in  some  places  where  it  has  been 
altered  to  a  coke.  The  presence  of  these  igneous  rocks  mH,  however, 
increase  the  cost  of  mining. 

The  Eocene  coal-bearing  rocks  are  widely  distributed  in  Alaska. 
In  southeastern  Alaska  they  occur  on  Admiralty  and  other  islands, 
but,  so  far  as  known,  contain  little  coal,  llie  bituminous  and 
anthracite  coal  of  the  Bering  Biver  field  are  in  rocks  of  probably  the 
same  age.  A  great  thickness  of  Eocene  coal  measures  occiub  on  the 
west  side  of  Kenai  Peninsula,  and  the  same  formation  is  represented  on 
the  west  side  of  Cook  Inlet,  where  much  of  it  is  buried  imder  gravels. 
There  are  some  Eocene  coal-bearing  rocks  on  the  Alaska  Peninsula 
and  also  some  coals  of  Upper  Cretaceous  age.  Lignite-bearing  beds, 
chiefly  of  Eocene  age,  occur  on  the  two  slopes  of  the  Susitna  Basin, 
and  it  is  not  impossible  that  much  of  the  Susitna  lowland  may  be 
underlain  by  this  same  formation.  The  bituminous  and  anthracite 
coals  of  the  Matanuska  field  are  also  of  Eocene  age. 

The  Nenana  coal  field  lies  north  of  the  Alaska  Range  and  on  the 
south  side  of  the  Tanana  Valley.  The  coals  in  this  field  are  Oi 
Tertiary  age  but  probably  post-Eocene.  It  is  not  impossible  that 
much  of  the  Tanana  lowland  may  be  underlain  by  this  same  forma- 
tion. There  is  also  a  belt  of  coal-bearing  rock,  probably  of  Eocene 
age,  paralleling  the  upper  Yukon  below  the  international  boundary. 
Small  areas  of  rocks  belonging  to  the  same  horizon  are  known  in 
various  parts  of  the  Yukon  basin.  (See  pp.  72-73.)  feome  coal  is 
reported  in  the  upper  White  River  basin.  On  the  lower  Yukon  there 
are  some  Upper  Cretaceous  as  well  as  Eocene  coals.  Coal,  probably 
in  the  main  of  Eocene  age,  is  reported  at  various  places  in  the 
Kuskokwim  basin.  There  are  a  few  Upper  Cretaceous  or  Eocene 
coal-bearing  rocks  in  Seward  Peninsula  and  the  Kobuk  region. 


THE  MIKEBAL  DEPOSITS  07  at  Aflir  A 


89 


As  already  notedi  coals  of  Carboniferous  and  Jurassic  age  occur  in 
ihe  Lisbume  region  and  in  other  parts  of  the  Arctic  slope,  though 
fittle  is  ]aio¥m  about  them. 

Lees  than  one-tenth  of  Alaska's  coal  fields  have  been  surveyed  in 
sufficient  detail  to  permit  a  determination  of  the  actual  area  of  coal 
land.  The  results  of  these  sxunreys  are  included  in  the  subjoined 
table.  This  table  includes  the  lands  beUeved  to  be  underlain  by 
coal  but  does  not  attempt  to  distinguish  the  deposits  that  are  work- 
able imder  present  conditions.  This  can  be  determined  only  by 
opening  the  individual  coal  beds  and  thus  ascertaining  the  conditions 
of  "lining  and  the  physical  character  of  the  coal. 

Total  known  areas  of  coal  lands  in  Alaska  coalfields. 


Region. 


PAOnC  COAST  RKOION. 

Bcrlzig  Rlyer  ooal  field: 

Anthradto  and  aemianthradto 

Semibituminous 


ICatanoska  ooal  field: 

Anthracite 

Semibituminous . 
Bituminous 


Southeastern  Alaska:  Limite 

Kenai  Peninsula  and  Cook  Inlet  region:  Lignite . 

Alaflca  Peninsula  and  southwestern  Alaska: 

Bituminous 

Lignite 


Suaitna  basin  and  Knik  region:  Lignite 

INLAND  REGION. 

Nenana  ooal  field:  Lignite 


Yukon  basin  (except  Nenana  coal  field): 

Bituminous 

Lignite 


NORTHWESTERN  AND  NORTHERN  ALASKA. 

Seward  Peninsula:  Lignite 


Cape  Lisbume  region: 
Semibituminous . . 
Bituminous 


Northern  Alaska: 
Bituminous. . 
Lignite 


BECAPXTULATfON. 


Anthraoite  and  semianthracite . 

Semibituminous 

Bitmninous 

Lignite 


44.3 


4.0 
62.0 
44.0 


loao 


10.0 
282.0 


29.7 
81.5 


01.2 


22.0 


122.0 


182.0 
165.0 


48.5 


14.2 
206.0 


219.2 


9.0 
93.0 


102.0 


47.0 

<r7.5 

464.7 

769.0 

1,328.2 


Acres. 


18,4S2 
9,920 


28,362 


2,560 
83,280 
28,100 


64,000 


6,400 
180,480 


19,008 
20,160 


89,168 


14,080 
78,080 


103,680 
99,200 


317.0        202,880 


31,040 


9,088 
131,200 


140,288 


6,760 
69,520 


66,280 


30,080 

43,200 

201,008 

485,760 

860,048 
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In  addition  to  tlie  areas  Usted  above  there  are  about  16,000  square 
miles  of  which  sufficient  is  known  to  indicate  that  it  may  be  underlain 
by  coal.  Most  of  this  additional  area  of  possible  coal  land  will  fall 
in  the  lignite  class.  This  possible  coal  land  is  distributed  as  follows: 
Pacific  coast  region,  8,500  square  miles;  interior  region,  4,500  square 
miles;  Arctic  slope  region,  3,000  square  miles. 

PBTROLBTJ1C 

Petroleum  seepages  occur  near  Katalla,  on  the  Pacific  coast,  and 
near  Yakataga,  60  miles  to  the  east.  At  Katalla  there  has  been  a 
small  production  from  two  or  three  wells.  The  surface  rocks  of  the 
Katalla  field  are  closely  folded  and  faulted  shales  and  sandstones  of 
Tertiary  age.  Nothing  is  known  as  to  the  sources  of  the  oil,  and  it 
may  have  its  genesis  far  below  the  fonnation  exposed  at  the  surface. 
The  Tertiary  strata  through  which  the  seepages  flow  are  intensely 
deformed,  and  the  field  in  this  respect  is  comparable  to  the  oil  fields 
of  California.  On  the  other  hand,  the  petroleum  is  similar  in  compo- 
sition to  tliat  of  Pennsylvania  fields.  The  same  geologic  conditions 
prevail  at  Yakataga,  but  no  drilling  has  been  done  there. 

Petroleum  seepages  also  occur  on  the  west  side  of  Cook  Inlet  near 
Iniskin  Bay.  Hero  the  rocks  are  Jurassic  sediments,  chiefly  shales 
and  sandstones.  These  rocks  He  in  broad  open  folds,  a  condition 
favorable  to  petroleum  accumulation,  but  on  the  other  hand  they  are 
broken  by  faults.  Similar  conditions  prevail  at  Cold  Bay,  160  miles 
to  tlio  soutliwest,  where  petroleum  seepages  also  occur.  A  Utile 
drilling  lias  been  done  in  both  tliese  fields,  but  not  enough  to  prove 
the  prosonco  or  absonco  of  commercial  oil  pools. 

Some  petroleum  residue  has  been  found  near  the  south  end  of  Smith 
Bay,  an  indentation  on  the  Arctic  coast  of  Alaska  about  60  miles  east 
of  Point  Barrow.  Tliis  would  indicate  the  presence  of  oil  seepage, 
but  nothing  is  known  about  the  geology  of  the  region. 

Alaska  petroleum,  so  far  as  its  composition  is  known,  is  a  refining 
oil  with  a  paraffin  base  and  a  low  sulphur  content.  That  which  is 
now  being  produced  near  Katalla  is  refined  in  a  small  plant  and  the 
gasohno  locally  marketed.  There  is  no  inlierent  reason  why  petro- 
leum may  not  occur  in  some  of  the  sedimentary  rocks  of  parts  of 
Alaska  otlier  than  those  where  it  roaches  the  surface  through  seepage. 
Such  occurrence  is,  however,  not  to  be  expected.in  regions  of  meta- 
morpliism  or  extensive  igneous  intrusion.  While  petroleum  may 
occur  at  doptli  and  not  reacli  tlie  surface  through  seepage,  yet  there 
is  now  no  information  to  guide  the  driller.  Therefore,  if  any  drilling 
is  to  be  done,  it  will  first  bo  advisable  to  search  out  those  areas  where 
the  presence  of  seepages  gives  best  hope  of  favorable  results. 
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PEAT. 

Peat  occurs  in  nearly  every  part  of  Alaska  except  in  the  high  ranges. 
The  humidity  of  the  Pacific  coastal  zone  and  the  consequent  luxuriant 
vegetation  favors  its  accumulation.  Southeastern  Alaska  is  heavily 
forested  and  in  many  places  has  a  dense  growth  of  underbrush  with  a 
flooring  of  moss.  In  southwestern  Alaska  timber  i»  entirely  absent 
but  all  the  lowland  and  much  of  the  upland  regions  are  covered  with 
moss,  grass,  and  small  shrubbery.  The  prevailing  humidity  in  both 
these  districts  favors  the  accumulation  of  vegetable  refuse.  Though 
there  has  been  no  prospecting  for  peat  in  this  part  of  the  Territory, 
deposits  at  least  15  to  20  feet  in  thickness  are  known  and  some  of  them 
are  believed  to  be  of  good  quality. 

Central  and  northern  Alaska  have  a  much  smaller  precipitation. 
Here,  however,  the  soil  is  nearly  everywhere  mantled  by  a  dense 
blanket  of  moss  and  other  v^etation.  This  is  especially  striking  in 
the  extensive  timberless  areas  or  tundras  which  lie  along  Bering  Sea 
and  the  Arctic  Ocean.  In  these  two  provinces  the  subsoil  is  usually 
frozen,  and  the  rain  water  is  retained  at  the  surface.  The  moss, 
except  in  excessively  dry  weather,  is  usually  saturated  with  water. 
All  these  conditions,  which  promote  v^etable  growth  and  retard 
evaporation  and  oxidation,  are  favorable  to  the  formation  of  peat. 
As  a  matter  of  fact,  there  is  nearly  everywhere  a  layer  of  peaty  ma- 
terial underneath  the  soil.  Some  natural  exposures  reveal  peat 
deposits  having  a  depth  of  30  to  40  feet.  While  the  widespread  sur- 
face layer  of  peat  is  of  an  inferior  quality,  some  of  the  deeper-lying 
beds  are  probably  of  higher  grade.  No  data  whatever  are  at  hand  to 
estimate  the  available  supply  of  peat,  but  as  it  is  found  in  every  part 
of  Alaska  and  under  the  great  tundras  of  the  north,  which  form  at 
least  a  quarter  of  the  Territory,  the  total  supply  must  be  laige  and 
possibly  exceeds  that  of  the  entire  United  States.  It  is  not  known 
what  part  of  this  peat  is  in  beds  thick  enough  and  of  proper  quality 
to  be  utilized. 

Owing  to  the  presence  of  more  easily  available  fuel  there  has  been 
little  occasion  to  utilize  any  of  the  peat  beds,  so  practically  nothing  is 
known  of  their  fuel  value,  extent,  or  thickness,  except  what  has  been 
stated.  One  of  the  few  deposits  of  this  mineral  fuel  in  Alaska  that 
have  been  exploited  is  a  peat  bed  saturated  with  petroleum  residue 
near  Cold  Bay,  on  the  Alaska  Peninsula,  where  some  years  ago  the 
material  was  used  for  fuel  at  the  neighboring  oU  drills.  Here,  how- 
ever, it  is  the  petroleum  residue  rather  than  the  peat  which  gives  the 
deposit  its  chief  value.  A  little  peat  has  also  been  dug  and  dried  for 
fuel  at  St.  Michael,  Nome,  and  Fairbanks.  In  the  absence  of  better 
and  cheaper  fuel  at  some  places  the  peat  beds  will  undoubtedly  be 
locally  utilized.  Where  good  lignitic  or  higher-grade  coals  are  avail- 
able peat  will  not  be  used. 
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STBITCTUItAIi  ICATBBIAL. 

Considerable  marble  quarrying  has  been  done  in  sotitheastem 
Alaska,  and  there  are  also  a  number  of  undeveloped  occurrences  of 
marble  in  this  region.  All  the  developed  deposits  occur  at  or  near 
tidewater,  no  search  haying  been  made  for  marble  in  inland  regions 
where  high  transportation  costs  would  prohibit  exploitation.  Several 
varieties  have  been  found  among  the  marbles  exploited.  The  most 
common  variety  in  southeastern  Alaska  is  a  finely  crystalline  white 
to  bluish-gray  marble  with  gray  to  dark-bluish  veins  and  clouded 
areas.  Another  kind  also  foimd  in  southeastern  Alaska  but  little  ex- 
ploited is  a  crystalline  marble  which  shows  handsome ''  verde  antique'' 
effects  and  other  striking  combinations  of  color,  such  as  green  and 
pink,  black  and  white,  and  white  and  yellow. 

The  marbles  are  altered  limestones,  the  metamorphism  being  due 
for  the  most  part  to  the  intrusion  of  igneous  rocks.  They  are  all 
believed  to  be  of  Paleozoic  age.  Crystallized  limestones  are  known  in 
other  parts  of  the  Territory  as  well  as  in  southeastern  Alaska.  Many 
of  these  beds  are  too  shattered  to  yield  structural  material,  but  others 
might  be  of  value  if  located  on  tidewater. 

The  only  gypsmn  deposit  that  has  been  found  in  the  Territory 
occurs  in  the  eastern  part  of  Chichagof  Island,  in  the  Sitka  district. 
This  deposit,  which  Ues  close  to  tidewater,  has  been  mined  for  several 
years.  The  gypsum  is  associated  with  cherty  limestones  of  upper 
Carboniferous  age,  but  the  deposit  itself  may  be  younger.  There 
is  no  inherent  reason  why  gypsimi  should  be  found  only  at  this  one 
locaUty. 

Limestones  and  shales  occurring  in  many  parts  of  Alaska  afford 
a  possible  source  of  material  for  the  manufacture  of  cement.  None 
of  these  has  been  tested,  and  even  if  they  were  found  suitable  they 
could  be  utilized  only  where  proper  fuel  is  available. 

Granite  and  allied  rocks  are  widely  distributed  in  Alaska.  They 
are  especially  abimdant  in  southeastern  Alaska,  where  water  trans- 
portation is  cheap.  If  any  demand  arises  for  building  stone,  some 
of  these  occurrences  should  yield  suitable  material. 

MISCELLANEOUS  NONHETALLIC  MINEBALS. 

A  Uttle  garnet  mining  has  been  carried  on  near  Wrangell,  in  south- 
eastern Alaska.  The  garnets  at  this  locality  are  dark  in  color  and 
occur  in  crystalline  schist,  probably  of  Mesozoic  age.  Garnets  also 
occur  in  the  metamorphic  schists  of  the  Kigluaik  Mountains  on  Seward 
Peninsula,  where  a  few  have  been  mined.  A  little  jade  has  been 
recovered  from  the  Noatak-Kobuk  region. 

There  are  some  deposits  of  graphite-bearing  schists  in  the  Kigluaik 
Mountains  of  Seward  Peninsida,  about  60  miles  north  of  Nome. 
Some  of  this  graphite  has  possible  commercial  importance  and  a  few 
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small  shipments  haye  been  made.  A  deposit  of  barite  has  been  found 
in  the  Wrangell  district  of  southeastern  Alaska. 

Asbestos  occurs  in  the  Yukon-Tanana  region  and  the  Kobuk  basin 
but  has  not  been  found  in  commercial  quantities.  Workable  deposits 
of  mica  have  been  reported  to  be  present  in  the  Susitna  basin  and  in 
the  Council  district  of  Seward  Peniosula.  y 

There  are  some  sulphur  deposits  aroimd  the  volcanic  rents  of  south- 
western Alaska.  A  sulphur  deposit  on  Makushkin  Volcano^  on  Un- 
alaska  Island,  was  inyestigated  several  years  ago  with  a  view  to 
conmiercial  development.  The  results  of  this  work  have  not  been 
made  public,  but  the  enterprise  has  not  been  advanced.  Some  of 
the  volcanic  ash  or  tuff  ejected  from  the  eruption  of  Mount  Katmai 
on  June  6  to  8,  1912,  has  possible  value  for  use  as  an  abrasive.  There 
is  an  abimdance  of  this  material,  the  most  accessible  deposit  being 
that  on  the  shores  of  Amalik  Bay,  Alaska  Peninsula,  where  it  is  20 
feet  or  more  in  thickness.  A  few  small  shipments  of  this  material 
have  been  made. 

WATEB  BBSOUBOBS. 

The  waters  of  Alaska  can  be  grouped  as  surface,  ground,  and 
spring  water.  Surface  water  is  the  most  valuable,  chiefly  to  furnish 
power  for  Tnining  and  other  industries  but  also  for  the  use  of  towns 
and  settlements.  Ground  waters  occur  in  the  Pacific  slope  region, 
but  as  there  is  an  ample  supply  of  surface  water  they  have  not  been 
used.  In  the  semiarid  regions  of  the  interior,  where  in  some  locali- 
ties the  surface  water  supply  is  scant,  ground  water  is  also  not  abun- 
dant. In  this  province  much  of  tho  subsoil  is  permanently  frozen 
and  does  not  permit  water  circulation.  In  some  places,  however, 
there  is  a  ground-water  circulation  below  the  zone  of  permanent  frost 
and  sometimes  within  the  zone.  It  is  possible  that  this  ground  water 
may  in  places  be  sufficient  in  quantity  to  have  value  for  local  use. 

Twenty  hot  springs  are  known  in  Alaska,  distributed  as  follows: 
Southeastern  Alaska,  7;  Alaska  Peninsula,  2;  Yukon  basin,  7;  Seward 
Peninsula,  2;  Kobuk,  1;  Selawik,  1.  Mineral  springs  are  also  widely 
distributed,  and  a  little  mineral  water  was  formerly  exported  from 
southeastern  Alaska.  Small  sanitariums  built  at  a  number  of  hot 
springs  have  been  an  important  element  in  the  hygienic  life  of  the 
people.  Some  of  the  hot  springs  have  been  used  as  health  resorts, 
even  where  no  permanent  sanitarium  had  been  erected.  Hot  springs 
are  known  in  southeastern  and  southwestern  Alaska,  in  the  Yukon 
basin,  and  in  Seward  Peninsula. 

The  Pacific  coastal  region,  with  its  high  precipitation  and  strong 
relief,  has  many  water  powers.  It  should  be  noted,  however,  that 
the  run-off  is  very  much  reduced  during  the  winter.  The  best  soiux^es 
of  power  in  this  province  are  the  lakes,  which  afford  conditions  for 


lets  annual  fluctuation  than  tha  atnama.  Onl^  in  aontiieaateni 
Alaska  has  there  been  any  oonsideraUa  waftBr-pover  derdopmeiiL 
For  use  in  mining  a  total  of  7,374  hovaepoirar  was  dardbped  by  water 
wheels  in  Alaska  in  1910.^  This  baa  ainaa  then  bean  much  increased. 
There  are  a  numbw  of  prcHmaing  water  poweia  in  tha  lower  CSopper 
Biver  basin,  in  the  Frhioe  William  Sound,  Soritna,  and  Matamwka 
regions,  and  on  Elenai  PeninauU.  Then  are  alao  a  number  of  water 
powers  in  the  lake  region  of  Tliamna. 

In  the  Yukon  region  and  in  Seward  PeninauU  low  atream  gradients 
are  the  rule,  and  this  oonditium,  with  the  low  predpitatian,  is  un- 
favorable to  the  use  of  water  under  bead.  NerertiieleaB,  eyen  in 
these  regions  there  is  in  the  aggregate  mueh  water  ayailaUe  for  plaoer 
mining,  and  indeed  mueh  of  this  is  now  in  use.  In  the  big|ier  parts 
of  these  provinces  there  are  also  some  water  powers,  but  theae  are 
undeveloped. 

1  ThirtMDth  OvMQi,  S^priBt  of  BovpliMnl  tor  AlMki^  pk  ai^  ItllL 


THE  ALASKAN  MINING  INDUSTRY  IN  1913, 


By  Alfred  H.  Bbooks. 


OENERAIi   CONDITIONS. 

Measured  by  ralue  of  output  the  Alaskan  mining  industry  was  less 
prosperous  in  1913  than  in  1912.  Extensive  developments  were 
continued  during  the  year  in  some  of  the  gold-lode  districts,  notably 
at  Juneau  and  to  a  lesser  extent  at  Willow  Creek  and  Fairbanks. 
This  activity,  consisting  chiefly  of  underground  dead  work  and  of 
the  installation  of  mills,  has  not  yet  contributed  in  any  large  measure 
to  the  gold  production,  and  therefore  two-thirds  of  Alaska's  gold 
output  stin  comes  from  the  placer  mines.  Less  than  40  per  cent  of 
the  placer  gold  is  produced  by  large  plants,  the  rest  being  still  won 
from  the  rich  gravels  that  can  be  profitably  mined  by  hand  methods. 
Therefore  marked  fluctuation  in  the  placer-gold  output  is  inevitable, 
being  due  to  the  exhaustion  of  bonanzas  on  one  hand  and  the  dis- 
covery of  new  districts  on  the  other.  Moreover,  these  small  opera- 
tions are  far  more  dependent  on  the  local  water  supply  than  the  large 
plants.  Under  such  conditions  no  stability  in  the  production  of 
placer  gold  is  to  be  expected.  A  shortage  of  water  is  almost  a  per- 
ennial condition  in  many  of  the  placer  camps,  where  large  operations 
are  attempted.  Every  four  or  five  years  there  are  imusually  dry 
seasons,  which  may  almost  entirely  curtail  all  operations  except 
dredging.  Such  conditions  prevailed  in  1913  in  the  Yukon  districts, 
in  the  Iditarod-Innoko  region,  and  on  Seward  Peninsula.  These 
conditions,  together  with  the  approaching  exhaustion  of  the  bonanza 
deposits  of  the  Fairbanks  district,  accoimt  for  the  decrease  in  gold 
output.  It  must  not  be  considered  from  the  above  statements  that 
there  is  any  shortage  of  aiuriferous  gravels,  but  only  of  those  that 
can  be  profitably  mined  under  the  present  high  operating  cost. 
New  areas  of  placer  ground  that  could  be  profitably  exploited  by 
dredges,  if  transportation  charges  were  reduced,  are  constantly  being 
discovered.  Moreover,  the  installation  of  dredges  in  the  more  acces- 
sible parts  of  Seward  Peninsula  has  continued  as  in  previous  years. 
Deposits  of  auriferous  gravels  were  found  in  1913  in  two  new  and 
widely  separated  localities — the  upper  Matanuska  basin  and  the 
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upper  basin  of  tiie  Chisana  (locaUy  caUed  Shushana) ,  a  tri 
Tanana.  What  is  true  of  the  cost  of  placer  minizig  applies  also  to 
lode  mining,  except  on  tidewater.  The  ("airbanks  distiict  has  shown 
what  can  be  accomplished  in  lode  mining  under  the  most  adyerse 
conditions  of  transportation,  labor,  water,  and  fuel.  Mining  in  the 
coastal  region  is  deyeloping  at  so  rapid  a  rate  that  it  bids  fair  to  oyct- 
ahadow  all  mining  operations  in  the  interior,  and  no  marked  progrese 
can  be  expected  in  the  inland  region  until  a  transportation  system  is 
provided. 

The  falling  off  in  copper  output  is  less  significant,  because  it  is  due 
solely  to  the  fact  that  the  KennecottrBonanza — ^much  the  largest 
copper  producer — ^was  closed  down,  on  account  of  accidents,  for  about 
one-third  of  the  year.  Tin  mining  continued  in  the  York  region  of 
Seward  Peninsula  and  some  prospecting  of  tin  deposits  was  done  in 
the  Hot  Springs  district  of  the  Tanana  Valley .  (tee  lignite  mine  was 
operated  on  Cook  Inlet,  the  only  one  deyeloped  on  a  commercial  basis 
in  the  entire  Territory.  The  Katalla  field  produced  some  oil  in  1913, 
and  gypsum  and  marble  deposits  were  worked  in  southeastecn  Alaska, 
as  in  previous  years. 

PBODXJCnON. 

The  value  of  the  total  mineral  production  in  1913  is  estimated  at 
119,416,294;  in  1912  it  was  $22,566,484.  The  statistics  for  1913  are 
not  complete,  and  the  figures  given  in  the  subjoined  table  may  be 
subject  to  slight  change.  The  output  of  marble,  tin,  gypsum,  lead, 
and  other  minor  products  is  given  imder  a  single  item,  because  sepa- 
rate listing  might  reveal  the  production  of  individual  properties. 

Mineral  production  of  AUzshay  191S-13. 


Gold fins  ounces. . 

Sflrer do.... 

Copper pounds. . 

Coal. short  ton.s. . 

Marbto.  gypsum,  tin,  lead, 
petroleum,  etc 


1912 


Quantity. 


829,436 

515,186 

29,230,491 

200 


Value. 


817,146,951 
318,839 
4,823,081 
2,000 

277,823 


22,586,044 


1913 


Quantity. 


756,947 

862,583 

21,66r,958 

•  3,800 


Value. 


115,826,813 
218,968 
3,357,283 
•1^200 

0200,000 


19,416,294 


(+)or 


Quantity. 


-  78,488 
'  158.^ 
-7>70,533 
+       2,100 


Valoa. 


-81,519,138 

—  97,881 

—  1,466,738 
+       U,200 

—  77,823 


-  8,140,860 


a  Preliminary  estimate. 

Non.~In  the  above  table  copper  is  valued  at  10.5  cents  a  pound  for  1912  and  15  JJ  cents  for  1913;  silver 
at  81.6  cents  an  ounoe  for  1912  and  8a4  cants  lor  1913. 

Mining  began  in  1880,  but  for  many  years  no  very  accurate  record 
of  mineral  output  was  kept.  Since  1905,  however,  fairly  reliable 
statistics  of  mineral  production  are  available.  These  data  are  sum- 
marized in  the  following  table,  both  by  years  and  by  substances: 


THB  ALASKAN  HUTIKO  INDUSIBX  UT  lUS. 
Value  </  total  wuntnd  production  qf  Alatta,  18eO-19ti. 
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TRANSPORTATION. 

There  vas  no  railway  comtructioa  m  Alaska  during  1913,    In 
yiew  of  the  present  interest  in  AJaakan  rsUwaya  concise  data  r^ard- 
ing  existing  lioes  are  presented  in  the  following  table: 
EaQwaj/i  tn  Abuka. 
Southeastern  Alaska: 

WMte  Fms  a  Yukon  route,  Skagway  to  White  Paw  (nainoiw 
gage).    Tenoinal  at  White  Hone,  Yukon  Temtory;  total  hum. 

mileage,  102  miles 20.4 

Yakutat  SoulLem  Railway,  Yakut&t  to  Situk  River  (narrow 

gi^}  (not  a  public  carrier) 9. 0 

Copper  River:  Copper  River  A  Nortliwestem  Railway,  Cordova  t« 

Kennicott  (standard  gage) 195. 0 

(The  same  company  has  built  a  few  milea  of  ti»ck  at  Katalla, 
where  the  Alaska  Pacific  Railway  was  laid  in  1907,  and  some 
work  was  previously  done  at  Valdez,  on  the  Copper  River  <fc 
Northwestern  Railway,  on  the  Valdez  &  Yukon  Railway,  and 
on  the  Alaska  Home  Railway.) 
Eenai  Peninsula:  Alaska  Northern  Railway,  Seword  to  a  point 

near  head  of  Tumagain  Arm  (standard  gage) ' 7L6 

Yukon  basin:  Tauana  Valley  Railway,  Fairbanks  and  Cbena  to 

Chatanika  (narrow  gage) 46. 0 

Seward  Peninsula: 

Seward  Peninsula  Railway,  Some  te  Shelton  (narrow  gage) ' . .  80.0 
Paystreak  branch,  Sewwd  Peninnula  Railway  (narrow  g^ge) '. .  6. 5 
Council  City  &  Solomon  River  Railway,  Council  to  Penelope 

Creek  (standard  gage) ' 32. 5 

Wild  Goose  Railway,  Council  to  Ophir  Creek  (naiiow  gage) ' . .      CO 

406.0 

Of  these  only  the  White  Pass  &  Yukon,  the  Copper  Rivw  & 

Northweetem,  and  the  Tanana  Valley  railways,  aggr^ating  261.4 

miles  of  track,  were  operated  as  public  carriers  in  1913.    A  gasoline 

car  was  operated  under  a  cooperative  agreement  by  a  citizois'  com- 

■  Not  cvniad  M  pabHe  cvTiK  In  ISia. 
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mittee  of  Seward  for  about  34  miles  on  the  Alaska  Northern  Railway. 
On  some  of  the  Seward  Peninsula  railways  freight  was  hauled  by 
dog  teams.  This  private  operation  of  the  lines  was  undertaken 
because  the  railway  companies  could  not  afford  to  pay  the  tax  on 
pubhc  carriers. 

In  August^  1912,  provision  was  made  by  law  for  a  commission  to 
investigate  railway  routes  in  Alaska  and  general  conditions  of  trans- 
portation. The  report^  of  the  commission  was  submitted  to  the 
President  on  January  20,  1913.  As  a  result,  Congress  gave  the 
matter  serious  consideration,  and  a  law  providing  for  Grovemment 
railways  in  Alaska  was  enacted  on  March  12,  1914.  As  this  law  is  of 
great  importance  to  the  mining  industry,  it  is  here  printed  in  full. 

AN  ACT  To  authorise  the  Presideiit  of  the  United  States  to  locate,  constrnet,  and  operate  raOroadB  in 

the  Territory  of  Alaska,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled^  That  the  President  of  the  United  States  is  hereby  empowered, 
authorized,  and  directed  to  adopt  and  use  a  name  by  which  to  designate  the  railroad 
or  railroads  and  properties  to  be  located,  owned,  acquired,  or  operated  under  the 
authcxity  of  this  act;  to  employ  such  officers,  agents,  or  agencies,  in  his  discretion,  as 
may  be  necessary  to  enable  him  to  carry  out  the  purposes  of  Uus  act;  to  authorize  and 
require  such  officers,  agents,  or  agencies  to  perform  any  or  all  of  the  dutied  imposed 
upon  him  by  the  terms  of  this  act;  to  detail  and  require  any  officer  or  officers  in  the 
Engineer  Corps  in  the  Army  or  Navy  to  perform  service  under  this  act;  to  fix  the 
compensation  of  aU  officers,  agents,  or  employ c^es  appointed  or  designated  by  him; 
to  designate  and  cause  to  be  located  a  route  or  routes  for  a  line  or  lines  of  railroad  in 
the  Territory  of  Alaska  not  to  exceed  in  the  aggregate  one  thousand  miles,  to  be  so 
located  as  to  connect  one  or  more  of  the  open  Pacific  Ocean  harbors  on  the  southern 
coast  of  Alaska  with  the  navigable  waters  in  the  interior  of  Alaska,  and  with  a  coal 
field  or  fields  so  as  best  to  aid  in  the  development  of  the  agricultural  and  mineral  or 
other  resources  of  Alaska,  and  the  settlement  of  the  public  lands  therein,  and  so  as  to 
provide  transportation  of  coal  for  the  Army  and  Navy,  transportation  of  troops,  arms, 
munitions  of  war,  the  mails,  and  for  other  governmental  and  public  uses,  and  fw  the 
transportation  of  passengers  and  property;  to  construct  and  build  a  railroad  or  railroads 
along  such  route  or  routes  as  he  may  so  designate  and  locate,  with  the  necessary  branch 
lines,  feeders,  sidings,  switches,  and  spurs;  to  purchase  or  otherwise  acquire  all  real 
and  personal  property  necessary  to  carry  out  the  purposes  of  this  act;  to  exercise  the 
power  of  eminent  domain  in  acquiring  property  for  such  use,  which  use  is  hereby 
declared  to  be  a  public  use,  by  condemnation  in  the  courts  of  Alaska  in  accordance 
with  the  laws  now  or  hereafter  in  force  there;  to  acquire  rights  of  way,  terminal  grounds, 
and  all  other  rights;  to  purchase  or  otherwise  acquire  all  necessary  equipment  for  the 
construction  and  operation  of  such  railroad  or  railroads;  to  build  or  otherwise  acquire 
docks,  wharves,  terminal  facilities,  and  all  structures  needed  for  the  equipment  and 
operation  of  such  railroad  or  railroads;  to  fix,  change,  or  modify  rates  for  the  transpor- 
tation of  passengers  and  property,  which  rates  shall  be  equal  and  uniform,  but  no 
free  transportation  or  passes  shall  be  permitted  except  that  the  provisions  of  the  inter- 
state commerce  laws  relating  to  the  transportation  of  employees  and  their  families 
shall  be  in  force  as  to  the  lines  constructed  under  this  act;  to  receive  compensation 
for  the  transportation  of  passengers  and  property,  and  to  perform  generally  all  the 
usual  duties  of  a  common  carrier  by  railroad ;  to  make  and  establish  rules  and  r^gu- 

>  Railway  routes  in  Alaska:  62d  Cong.,  3d  sess.,  H.  Doc.  1346,  pts.  1  and  2, 1913. 
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latioQfl  for  the  control  and  operation  of  said  railroad  or  railroads;  in  his  discretion,  to 
lease  the  said  railroad  or  railroads,  or  any  portion  thereof,  including  telegraph  and 
telephone  lines,  after  completion  under  sudi  terms  as  he  may  deem  proper,  but  no 
lease  shall  be  for  a  longer  period  than  twenty  years,  or  in  tlie  event  of  failure  to  lease, 
to  operate  the  same  until  the  further  action  of  Congress:  Provided^  That  if  said  railroad 
or  railroads,  including  telegraph  and  telephone  lines,  are  leased  under  the  authority 
herein  given,  then  and  in  that  event  they  shall  be  operated  under  the  jurisdiction 
and  control  of  the  provisions  of  the  interstate  commerce  laws;  to  purchase,  condemn, 
or  otherwise  acquire  upon  such  terms  as  he  may  deem  proper  any  other  line  or  lines 
of  railroad  in  Alaska  which  may  be  necessary  to  complete  the  construction  of  the  line 
or  lines  of  railroad  designated  or  located  by  him:  Provided^  That  the  price  to  be  paid 
in  case  of  purchase  shall  in  no  case  exceed  the  actual  physical  value  of  the  railroad; 
to  make  contracts  or  agreements  witli  any  railroad  or  steamship  company  or  vessel 
owner  for  joint  transportation  of  passengers  or  property  over  the  road  or  roads  herein 
provided  for,  and  such  railroad  or  steamship  line  or  by  such  vessel,  and  to  make  such 
other  contracts  as  may  be  necessary  to  carry  out  any  of  the  purposes  of  this  act;  to 
utilize  in  carrying  on  the  work  herein  provided  for  any  and  all  machinery,  equip- 
ment, instruments,  material,  and  other  property  of  any  sort  whatsoever  used  or 
acquired  in  connection  with  the  construction  of  the  Panama  Canal,  so  far  and  as 
rapidly  as  the  same  is  no  longer  needed  at  Panama,  and  the  Isthmian  Canal  Commission 
is  hereby  authorized  to  deliver  said  property  to  such  officers  or  persons  as  the  Presi- 
dent may  designate,  and  to  take  credit  therefor  at  such  percentage  of  its  original  cost 
as  the  President  may  approve,  but  this  amount  shall  not  be  charged  against  the  fund 
provided  for  in  this  act. 

The  authority  herein  granted  shall  include  the  power  to  construct,  maintain,  and 
operate  telegraph  and  telephone  lines  so  far  as  they  may  be  necessary  or  convenient 
in  the  construction  and  operation  of  the  railroad  or  railroads  as  herein  authorized  and 
they  shall  perform  generally  all  the  usual  duties  of  telegraph  and  telephone  lines  for 
hire. 

That  it  is  the  intent  and  purpose  of  Congress  through  this  act  to  authorize  and 
empower  the  President  of  the  United  States,  and  ho  is  hereby  fully  authorized  and 
empowered,  through  such  officers,  agents,  or  agencies  as  he  may  appoint  or  employ, 
to  do  all  necessary  acts  and  things  in  addition  to  those  specially  authorized  in  this 
act  to  enable  him  to  accomplish  the  purposes  and  objects  of  this  act. 

The  President  is  hereby  authorized  to  withdraw,  locate,  and  dispose  of,  under  such 
rules  and  regulations  as  he  may  prescribe,  such  area  or  areas  of  the  public  ddmain 
along  the  line  or  lines  of  such  proposed  railroad  or  railroads  for  town-site  purposes  as 
he  may  from  time  to  time  designate. 

Terminal  and  station  grounds  and  rights  of  way  through  the  lands  of  the  United 
States  in  the  Territory  of  Alaska  are  hereby  granted  for  the  construction  of  railroads, 
tel^jrraph  and  telephone  lines  authorized  by  this  act,  and  in  all  patents  for  lands  here- 
after taken  up,  entered,  or  located  in  the  Territory  of  Alaska  there  shall  be  expressed 
that  there  is  reserved  to  the  United  States  a  right  of  way  for  the  construction  of  rail- 
roads, telegraph  and  telephone  lines  to  the  extent  of  one  hundred  feet  on  either  side 
of  the  center  line  of  any  such  road  and  twenty-five  feet  on  either  side  of  the  center 
line  of  any  such  telegraph  or  telephone  lines,  and  the  President  may,  in  such  maimer 
as  he  deems  advisable,  make  reservation  of  such  lands  as  are  or  may  be  useful  for 
furnishing  materials  for  construction  and  for  stations,  terminals,  docks,  and  for  such 
other  purposes  in  coimection  with  the  construction  and  operation  of  such  railroad 
lines  as  he  may  deem  necessary  and  desirable. 

Sec.  2.  That  the  cost  of  the  work  authorized  by  this  act  shall  not  exceed  $35,000,000, 
and  in  executing  the  authority  granted  by  this  act  the  President  shall  not  expend 
nor  obligate  the  United  States  to  expend  more  than  the  said  sum;  and  there  is  hereby 
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appropriated,  out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  the  mun 
of  $1,000,000  to  be  used  for  carrying  out  the  provisions  of  this  act,  to  continue  available 
until  expended. 

Sbc.  3.  That  all  moneys  derived  from  the  lease,  sale,  or  disposal  of  any  of  the  public 
lands,  including  town  sites,  in  Alaska,  or  the  coal  or  mineral  therein  contained,  or  the 
timber  thereon,  and  the  earnings  of  said  zailroad  or  railroads,  together  with  the  wftrnifigi 
of  the  telegmph  and  telephone  lines  constructed  imder  this  act,  above  maintenance 
charges  and  operating  expenses,  shall  be  paid  into  the  Treasury  of  the  United  States 
as  other  miscellaneous  receipts  are  paid,  and  a  separate  account  thereof  shall  be  kept 
and  annually  reported  to  Congress. 

8eg.  4.  That  the  officers,  agents,  or  agencies  placed  in  chaige  of  the  work  by  the 
President  shall  make  to  the  President  annually,  and  at  such  other  periods  as  may  be 
required  by  the  President  or  by  either  House  of  Congress,  full  and  complete  reports 
of  all  their  acts  and  doings  and  of  all  moneys  received  and  expended  in  the  construc- 
tion of  said  work  and  in  tixe  operation  of  said  work  or  works  and  in  the  performance  of 
their  duties  in  connection  therewith.  The  annual  reports  herein  provided  for  ahall 
be  by  the  President  transmitted  to  CcHigress. 

Approved,  March  12, 1914. 

Early  in  May  the  appointment  of  the  Alaskan  Engineering  Com- 
mission,  for  the  purpose  of  carrying  out  the  provisions  of  the  aboye 
act,  was  officially  announced.  The  members  of  this  commission  are 
William  C  Edes,  Lieut.  Frederick  Meares,  United  States  Aimy,  and 
Thomas  Riggs,  jr.  Surveys  of  railway  routes  have  been  b^un  by  the 
commission. 

In  1913  both  official  topographic  and  private  railway  surveys  were 
made  across  the  neck  of  land  which  separates  the  head  of  Tumagain 
Arm  from  Passage  Canal  (locally  known  as  Portage  Bay),  a  western 
arm  of  Prince  William  Sound.  Mr.  Giffin,  of  the  Geological  Survey, 
made  a  topographic  reconnaissance  of  this  region  (PL  II),  and  a  party 
of  the  Coast  and  Geodetic  Survey  made  soundings  of  the  head  of 
Passage  Canal,  mapped  the  adjacent  shore  line,  and  carried  the  map- 
ping across  the  first  divide.  The  private  railway  survey  was  run 
from  the  head  of  Passage  Canal  to  Tumagain  Arm.  All  this  infor- 
mation points  to  the  conclusion  that,  with  one  2-mile  tunnel  and  a 
second  tunnel  or  rock  cut  half  a  mile  in  length,  a  railway  can  be  built 
across  this  divide  which  will  avoid  all  glaciers,  with  a  maximum  grade 
not  exceeding  0.3  per  cent  for  both  inward  and  outward  bound  traffic. 
The  distance  by  this  route  from  tidewater  on  Passage  Canal  to  mile  64 
on  the  Alaska  Northern  Railway  is  about  10.5  miles.  Official  informa- 
tion as  to  conditions  of  navigation,wind,  etc.,  on  Passage  Canal  are 
lacking  at  this  writing.  The  topography  and  nearness  of  Portage 
Glacier  suggest  that  strong  winds  will  probably  blow  on  Passage 
Canal  at  certain  times  in  the  vcar. 

These  facts  are  here  set  forth,  because  if  the  Portage  Glacier  route 
proves  feasible  for  a  railway,  it  will  be  of  great  importance  to  the  min- 
ing industry , 'for  it  will  give  the  Matanuska  coal  an  outlet  to  an  open 
harbor  on  Prince  William  Soimd  with  only  a  slight  grade  to  overcome. 
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The  distance  from  the  coal  jReld  to  tidewater  by  this  route  is  about 
125.5  miles.  It  will  not  be  necessary  to  discuss  here  the  possible 
effect  of  the  use  of  this  route  on  other  inland  mining  districts. 

As  this  new  route  may  become  of  much  importance  to  the  mining 
industry  it  will  be  of  interest  to  record  briefly  the  history  of  its  ex- 
ploration. As  far  back  as  1794  the  English  navigator  Capt.  Oeoige 
Vancouver  reported  that  the  Russians  had  long  used  the  Portage 
Glacier  as  a  route  from  Prince  William  Sound  to  Tumagain  Arm.  It 
was  frequently  used  by  prospectors  up  to  about  1907,  when  the  comple- 
tion of  the  Alaska  Northern  Railway  gave  more  easy  access  to  Tum- 
again Arm.  The  first  official  survey  of  the  Portage  Glacier  region  was 
made  in  1898,  when  Capt.  (now  Col.)  E.  F.  Glenn,  United  States  Army, 
sent  a  party  from  Passage  Canal  across  Portage  Glacier  to  Tumagain 
Arm.  While  Col.  Glenn  in  his  report  does  not  specifically  state  that 
the  Portage  Glacier  route  was  not  feasible  for  a  railway,  the  logical 
inference  from  his  statements  ^  is  to  that  effect.  Moreover,  the  map 
illustrating  these  explorations  and  accompanying  the  volume  indi- 
cates that  no  railway  route  is  available  unless  a  tunnel  under  a 
glacier  were  feasible.  Mendenhall,'  who  accompanied  the  Glenn 
expedition  as  geologist,  also  makes  no  mention  of  the  feasibility  of 
the  Portage  Glacier  route  for  a  railway. 

In  1899  Glenn  again  took  up  explorat:  ns  in  this  region,  the  sub- 
party  being  under  the  command  of  Capt.  (now  Maj .)  Joseph  S.  Herron, 
United  States  Army.  Herron  crossed  from  Passage  Canal  by  a  route 
lying  10  miles  north  of  Portage  Glacier  and  therefore  did  not  see  the 
proposed  railway  route  and  makes  no  mention  of  it  in  his  report* 

It  could  hardly  be  expected  that  the  explorations  above  cited  could 
definitely  determine  the  feasibility  of  this  route,  for  the  surveys  were 
only  hasty  reconnaissances  made  early  in  the  spring,  when  the  valleys 
were  deeply  buried  in  snow.  Moreover,  the  examinations  of  the 
Portage  Glacier  route  were  only  incidental  to  more  extended  inland 
explorations.  It  is  probable  that,  because  of  the  snow,  the  absence 
of  ice  from  the  valley  lying  inland  of  the  first  ridge  west  of  the  head 
of  the  Passage  Canal  was  not  noted  by  the  Glenn  party.  It  is  this 
ice-clear  valley  which  makes  the  route  feasible  for  a  railway.  No 
other  official  surveys  than  those  recorded  above  had  been  made  of 
this  pass  when  the  Alaska  Railroad  Commission  made  its  report; 
hence  it  reported  *  that  this  route  was  probably  not  feasible.  While 
the  official  data  available  to  the  commission  were  all  unfavorable  to 

1  Reports  of  explorations  in  the  Territory  of  Alaska  (Cook  Inlet,  Bositna  and  Copper  rivers).  War  Dept, 
Adjt.  General's  Office,  pp.  105-104, 110,  Washington,  1899. 

s  Mendenhail,  W.  C,  A  reconnaissance  from  Besurreetion  Bay  to  the  Tanana  River,  AladA,  In  1808: 
U.  8.  Qcol.  Survey  Twentieth  Ann.  Rept.,  pt.  7,  pp.  300-301, 1900. 

«  Herron,  J.  S.,  Exploration  in  Alaska  in  1890,  War  Dept.,  AdlJt  General's  Offloe,  No.  31,  WashingtiHi, 
1901. 

*  Railway  routes  in  Alaaka:  02d  Cong.,  8d  aesa.,  H.  Doa  1346,  p.  83^  1913. 
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this  route,  it  had  been  advocated  by  a  number  of  peraons  more  or 
less  familiar  with  the  general  region.  Several  years  ago  Mr.  Oeoige 
Palmer,  who  has  lived  in  the  CSook  Inlet  region  for  more  than  20 
years,  told  the  writer  of  the  Portage  Glacier  railway  route  but  could 
not  give  any  detailed  account  of  it,  Mr.  Henry  Deyo,  an  experienced 
railway  engineer  of  Valdez,  expressed  an  opinion  of  the  feasibility  of 
this  route  in  1912,  but  at  Uiat  time  he  had  not  seen  it  himself.  The 
same  year  Tarr  and  Martin,  who  had  been  studying  the  glaciers  of 
Prince  "V^lliam  Sound  and  Kenai  Peninsula,  prepared  a  report  ^  in 
which  they  advocated  the  Portage  Glacier  route  for  a  railway.  Their 
publication,  however,  gave  no  evidence  that  they  had  peraonalljr 
examined  the  route.  The  Alaska  Railroad  Conmiission  had  no  time 
to  verify  these  reports,  and  in  the  opinion  of  the  writer  was  full7 
justified  in  stating,  as  it  did,  that  the  route  was  probably  not  feasible. 

Wagon  road  and  trail  construction  was  continued  by  the  Board  of 
Road  Commissioners '  for  Alaska,  and  up  to  the  close  of  the  fiscal  year 
1913  a  total  of  862  miles  of  wagon  road,  617  miles  of  winter  sled  road, 
and  2,167  miles  of  trail  was  completed.  The  need  of  more  wagon 
roads  for  the  development  of  mineral  resources  has  long  been  recog- 
nized by  those  f  amiUar  with  the  conditions  of  transportation.  Rail- 
way construction  is*  of  first  importance  to  the  Territory,  and  second 
only  to  this  is  the  building  of  a  system  of  tributary  wagon  roads. 

There  is  little  else  to  record  in  the  improvement  of  transportation 

in  the  Territory.    More  aids  to  navigation  have  been  installed,  but 

the  f  acihties  are  still  entirely  inadequate  to  the  needs  of  the  merchant 

marine.     Communication  with  Fairbanks  was  somewhat  improved. 

During  the  simimer  several  automobile  trips  were  made  over  the 

mihtary  wagon  road  from  Chitina  to  Fairbanks.     A  new  direct 

steamboat  service  was  established  between  upper  Yukon  points  and 

Fairbanks. 

METAL.   MINING. 

PRODUCTION. 

In  1913  about  31  per  cent  of  the  total  production  of  gold  came  from 
lode  mines^  the  balance  from  placer  mines.  The  output  of  lode  gold 
in  1912  was  about  29  per  cent  of  the  total;  in  1911  it  was  24  per  cent. 
This  indicates  a  gradual  transition  from  placer  to  lode  mining.  A 
decrease  in  placer  mining  must  be  expected  until  railways  have  so 
reduced  the  cost  of  operation  as  to  make  the  less  valuable  auriferous 
gravels  available  to  profitable  exploitation.  In  the  following  table, 
based  in  part  on  preliminary  estimates,  the  production  of  precious 
metals  has  been  distributed  as  to  sources: 

1  TaiT,  R.  8.,  and  Martin,  Lawrence,  An  effort  to  control  a  glacial  stream:  Assoc  Am.  QeograxkhoB 
Annals,  vol.  2,  pp.  3S-39, 1912. 
*  BWiardwm,  W.  P.,  Lieat.  CoL,  Report  of  Rotd  Commissioners  for  Alaska,  1913. 
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Total 

quanUty. 

ooia. 

Sllvtr. 

Coppw. 

QoMiiitr. 

Vaku. 

ClmMty 

Valiw. 

Quantity. 

Vahu. 

Ton. 

'■S:S 

51S,6U.OO 

11,814,813 
1D,6H)[00C) 

30,897 
68;  «7 

>18,6e3 

PimmU. 

i,7»,aM 

765,«7.06 

15.838,813 

383,S6i 

318,988 

31,8H,9C8    3,3S7,3a8 

To  arrive  at  the  total  metal  production  the  -value  of  the  tin  output 
not  here  published,  should  be  added.  A  small  amount  of  lead  is  also 
recovered  each  year  incidentally  to  the  treatment  of  other  ores.  In 
the  foUowing  table  the  production  of  gold,  silver,  and  copper  is  given 
by  years : 

Produetion  of  gold,  Mver,  and  copper  in  Altuta,  1880-191.1. 
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850,000 

900,000 
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ii 
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S.6(B.000 

e.2Q,40o 

s;6S3:6oo 

o.ieo.ooo 

IJ,  830,000 

i3,o»i.7gi 

19,J«,7« 

!0[tll.718 
ir.  136  749 
I6H53  3M 
17.115,051 
15.838,813 

FhuBaaai. 

7'Hiiuii. 
3,933 

,.,», 

tll,14U 

3,390 

8iooo 

b;doo 

S,4D0 

m'm 
Its! 300 

11A.400 
93,400 

140.100 
73.300 

ill 

i«;78i 

135,873 

Wl 
515,188 
303,583 

m;57s 

W.378 

II 

1361845 
H857 

318,  tM 

15(1,000 

ill 

3TS.fl7a 

I'^^f'JS 

'z-^i 

n.iM.m 

aw,  303,  MO 

3,46.1,™ 

3.080,1.1 

11[,954,435 

lfl,W7,518 

In  the  following  table  the  total  gold  production  is  distributed 
according  to  districts,  so  far  as  the  information  at  hand  will  permit. 
The  error  in  distribution  for  the  production  previous  to  the  year  1905, 
when  the  systematic  collection  of  statistics  of  Alaska's  mineral 
output  was  begun,  is  beUeved  to  be  lees  than  1&  per  cent.    Complete 
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statistical  returns  from  all  producera  are  not  even  now  aTsilable,  so 
that  there  is  probably  still  some  error  in  the  distribution  of  the 
totals  to  the  various  districte.  This  error  ia,  however,  believed  to 
be  less  than  3  per  cent,  and  it  is  hoped  that  in  future  it  may  be 
eliminated  altogether. 

The  production  from  the  Pacific  coast  belt  is  derived  principally 
from  the  lode  mines  of  southeastern  Alaska  but  includes  a^so  the 
output  of  the  lode  mines  of  Prince  William  Sound  and  southwestern 
Alaska,  as  well  as  a  small  output  from  gold  placers.  Previous  to 
,  1885  the  placers  of  the  Juneau  district  yielded  considerable  gold,  and 
since  1899  the  Porcupine  district  of  southeastern  Alaska  has  been  a 
small  producer.  The  beach  placere  along  the  Pacific  seaboard  have 
been  worked  spasmodically  since  about  1890. 

Up  to  1909  all  the  gold  from  the  Copper  River  and  Cook  Inlet 
re^on  was  derived  from  gold  placers;  since  then  there  has  been  an 
output  from  the  auriferous  lodes  of  Willow  Creek  and  Kenai  Penin- 
sula. The  gold  output  of  Seward  Peninsula  is  practically  all  derived 
from  placers,  but  there  has  been  a  Uttle  lode  mining.  Since  1910 
there  has  been  a  small  lode  production  from  the  Fairbanks  district, 
which  in  1913  amounted  to  about  9.5  per  cent  of  the  total. 

Valiu  o/ gold  jtroductiim  of  Alatka,  u-UA  appnxfimaU  dittrHnitMn,  1S80-191S. 
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The  production  given  for  ihe  Yukon  basin  includes,  of  eoume,  only 
that  from  the  Alaska  camps.  Mining  has  been  carried  on  in  the 
Canadian  Yukon  since  1885;  the  output  of  this  region  is  presented 
in  the  next  table.  Since  1910  some  placergold  has  been  derired  from 
the  lower  Euskokwim  basin;  this  is  included  irith  the  Yukon  gold 
production  in  the  above  table. 


ProduaimqfgoU 

in  Yiiim  <fi»Wc(t,  Cmada,  1865-1913 fl 

Yaw. 

QoEmliy, 

v^™. 

V-x. 
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1 
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i,cr77;M 
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ii 
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5,(0^  Mi 

a  From  raporl*  ol  HlnM  Bnnch,  Dept.  Mbiu,  Ottsm,  Ci 


>  PreUmliiaiy  (Mlnwtt. 


This  table  is  here  included  because  the  variation  in  gold  output 
well  illustrates  t±ie  normal  OTolution  of  a  placer^nining  diitriot. 
The  output  of  gold  to  and  including  1896  is  that  of  the  pioneer  who 
operated  before  the  richest  deposits  had  been  found.  The  high  pro- 
duction from  1897  to  1904  represents  the  recovery  of  gold  from  the 
bonanza  deposits  mined  without  the  use  of  elaborate  equipment. 
From  1905  to  1908  there  was  a  marked  decline  io  output  due  to  the 
fact  that  the  rich  placers  had  been  mined  out  and  the  equipment  for 
exploiting  the  gravels  of  lesser  gold  tenor  had  not  yet  been  installed. 
Since  1908  the  gold  output  has  steadily  increased  as  areaultof  dre<^ 
ing  and  hydrauhcking.  A  similar  sequence  of  events  is  to  be  ex- 
pected in  the  Alaskan  placer  districts,  most  of  which  are  at  present 
on  the  decline  owing  to  the  fact  that  the  richest  deposite  are  approach- 
ing exhaustion.  With  the  decrease  in  coat  of  installation  and  opera- 
tion that  will  follow  railway  construction  an  increase  of  the  placer- 
gold  output  will  take  place. 

aENS&AL  FBATUBBS. 

The  total  production  of  gold  from  the  auriferous  lode  mines  of 
Alaska  since  18S2  is  estimated  to  be  28,199,538  fine  ounces,  valued  at 
$62,628,113.  These  mines  have  also  produced  1,096,336  fine  ounces 
of  silver,  having  a  commercial  value  of  1667,616.  It  is  estimated  that 
since  mining  b^an  in  1880  Alaskan  gold  placers  have  yielded 
8,005,136  fine  ounces  of  gold,  valued  at  1165,480,848.  These  mines 
have  also  produced  1,610,503  fine  ounces  of  silver,  having  a  com- 
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merdal  Talue  of  $996,069.  Tho  total  production  of  copper  from  the 
AUakiufi  mines  up  to  the  close  of  1913  was  ^1,964,466  poondsy 
valued  at  S16|927|518.  Most  of  this  copper  has  becsi  produced  siiice 
lOOli  when  systematic  mining  of  this  ore  begui. 

Tin  mining  began  in  1902|  when  the  tin  placers  of  the  York  district 
were  developed  in  a  small  way.  In  the  last  three  yeais  the  annual 
output  of  tin  has  been  much  increased  by  dredging  operations.  There 
has  also  been  a  small  output  of  lode  tin.  The  total  production  up  to 
the  dose  of  1913  is  estimated  to  be  383  short  tons  of  mAfAl^ift  tin, 
valued  at  $360,000. 

Some  of  the  Alaskan  gold  ores  carry  considerable  galena,  and  from 
this  source  some  lead  has  been  recovered.  The  total  output  of  lead 
in  Alaska  since  1892,  when  the  galena-bearing  ores  were  first  system- 
atically minedi  is  estimated  to  be  about  800  short  tons,  valued  at 
$67,000. 

Alaska's  auriferous  lodes  are  estimated  to  have  produced  during 
the  year  232,916  fine  ounces  of  gold,  valued  at  $4,814,813,  compared 
with  an  output  of  241,991  fine  ounces,  valued  at  $5,002,399,  in  1912. 
There  was,  however,  a  great  advancement  in  lode  devtiiopment  near 
Juneau  and  Fairbanks  and  much  prospecting  in  various  other  districts. 

Thirty  gold-lode  mines,  indudhig  several  properties  in  the  new  lode 
dbtricts,  which  made  only  small  outputs,  were  operated  the  whole  or 
a  part  of  the  year  1913  in  Alaska — six  more  than  in  1912.  Work  was 
also  done  on  many  gold  prospects.  Of  the  producing  mines  14  were 
in  the  Fairbanks  district,  7  in  southeastern  Alaska,  3  in  the  Willow 
CSreek  district,  2  at  Valdez,  2  in  Kenai  Peninsula,  and  2  in  south- 
western Alaska.  It  is  estimated  that  these  mines -had  an  output  of 
1,614,506  tons  of  ore,  compared  with  1,761,814  tons  in  1912.  In 
1912  the  average  value  of  the  gold  and  silver  contents  for  all  the 
ores  mined  was  $2.85  a  ton;  the  average  for  1913  was  $2.99. 

There  were  seven  productive  copper  mines  in  1913,  as  compared 
with  eight  in  1912.  Of  these,  three  were  in  the  Ketchikan  district, 
three  on  Prince  WiUiam  Sound,  and  one  in  the  Kotsina-Chitina 
district.  The  total  production  of  copper  in  1913  was  21,659,958 
pounds,  valued  at  $3,357,283,  compared  with  29,230,491  pounds, 
valued  at  $4,823,031,  in  1912.  About  $132,000  worth  of  gold  and 
$165,000  worth  of  silver  was  recovered  from  the  copper  ores.  It  is 
estimated  that  in  1913  about  135,736  short  tons  of  copper  ore  was 
hoisted,  compared  with  93,452  tons  in  1912.  The  average  copper 
content  of  the  ore  was  about  7.95  per  cent,  and  the  value  of  the  gold 
and  silver  in  the  ore  about  $2.17  to  the  ton. 

The  value  of  the  placer  gold  produced  in  1913  is  estimated  at 
$10,600,000;  that  of  1912  was  $11,990,000.  The  decrease  is  to  be 
accounted  for  in  large  measure  by  the  shortage  of  water.  At  Fair- 
banks, in  the  Innoko-Iditarod  region,  and  on  Seward  Peninsula  the 
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sluicing  season  was  probably  less  than  half  of  the  normal  length. 
The  total  decrease  in  the  value  of  the  placer-gold  production  from 
these  three  most  important  regions  is  estimated  to  have  been  over 
$2,250,000.  On  the  other  hand,  the  value  of  the  gold  output  from 
the  Ruby  district  in  1913  was  more  than  $500,000  greater  in  1913 
than  in  1912.  The  other  Alaskan  camps  yielded  about  the  same 
in  1913  as  in  1912. 

It  is  estimated  that  a  total  of  about  700  placer  mines  were  operated 
in  1913,  but  many  of  them  for  only  part  of  the  season,  compared  with 
720  in  1912.  About  150  mines  were  operated  during  the  winter, 
employing  probably  800  men,  and  650  in  simimer,  employing  about 
4,500  men.  In  addition  to  this,  some  1,500  to  2,000  men  were 
engaged  in  prospecting  and  other  nonproductive  work  relating  to 
placer  mining. 

In  accordance  with  past  practice,  a  table  is  given  here  to  show 
approximately  the  total  bidk  of  gravel  mined  annually  in  Alaska 
for  several  years  and  the  value  of  the  gold  recovered  per  cubic  yard. 
This  table  is  based  on  certain  assumptions  which  do  not  now  admit 
of  proof  but  which  are  supported  by  a  large  nimiber  of  facts.  There- 
fore, although  the  table  is  only  approximately  correct,  it  indicates 
the  magnitude  of  the  true  figures. 

Estimated  total  amount  of  gravel  sluiced  in  Alaska  placer  mines  and  value  per  cubic  yard 

of  gold  recovered^  1908-1912. 


1008 
1909 
1910 
1911 
1912 
1913 


Total 

quantity  of 

gravel. 


4,275,000 
4,418,000 
4,036,000 
6,790,000 
7,050,000 
'6,800,000 


Value  of 
gold  rooov- 

ered  per 
cubic  yard. 


13.74 
3.66 
2.97 
2.17 
1.70 
1.67 


In  some  of  the  districts  there  was  not  even  water  enough  for  the 
dredges.  As  a  consequence  there  were  only  35  gold  dredges  operated 
in  1913,  compared  with  38  in  1912.  It  is  estimated  that  these  dredges 
handled  about  4,100,000  cubic  yards  of  material  and  made  a  gold 
recovery  to  the  value  of  about  $2,200,000,  which  is  the  same  as  the 
Alaska  gold-dredge  production  of  1912.  There  were  also  six  or  eight 
dredges  which,  for  one  reason  or  another,  were  not  operated  in  1913, 
and  a  nimiber  of  others  are  imder  construction  or  planned. 

The  discovery  of  aurif erotis  gravels  in  the  upper  Matantiska  region 
and  in  the  upper  basin  of  the  Chisana,  already  noted,  furnishes  new 
fields  for  the  prospector.  These  discoveries  curtailed  the  gold  output 
in  some  of  the  larger  camps,  because  they  drew  away  many  miners, 
and  thus  caused  a  shortage  of  labor. 
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The  dredging  of  placer  tin  in  the  York  dbtricti  in  the  western  park 
of  Sewsrd  PfntmniU,  was  continued  doling  1918.  Woik  was  alao 
canned  on  at  the  lode-tin  nnne  on  Loai  Biver,  in  the  same  district. 
Hare  a  small  oaneentsation  mtU  was  erected  and  some  concentrates 
weceshippad.  It  is  reported  that  there  was  oensidecaUe  proepecting 
for  lode  tin  ail  Ear  Mirantain,  in  the  norfh-central  put  of  the  penin- 
sula. A  little  placer  tin  which  occurs  with  the  auriferous  grards 
of  tiie  Bbt  Spr^igs  district  has  been  mined.  It  is  reported  that  in 
1013  lode  tin  was  found  in  this  region. 

BSVXBW  BY  DIST&XOTB.^ 

BOVTHmMrrmsax  alaska. 

Seven  lode-gold  mineS|  about  four  placer-gold  minesi  and  three 
copper  mines  were  operated  on  a  productive  basis. in  southeastern 
Alaska  during  1913.  Far  more  important  was  the  e3ctensiye  develop- 
ment of  lode  nines  in  the  Juneau,  district  and,  to  a  lesser  extenti  in 
the  Bemers  Bay  regjbn.  The  operating  mines  produced  201|360 
ounces  of  gold,  valued  at  $4^229^648;  29^211  ounces  of  silver,  valued 
at  S17|643;  and  599,903  pounds  of  copper,  valued  at  992,985.  A 
total  of  1,589,746  tons  of  gold  ore  and  7,276  tons  of  copper  ore 
was  hoisted  in  1913. 

JwMou  distriet. — The  eartensive  mining  developmoitB,  continued  at 
Juneau  during  the  year,  bid  ttar  to  make  it  the  center  of  one  of  the 
largest  gold-producing  districts  on  the  continent.  While,  in  1913 
only  the  four  mines  of  the  Treadwell  group  were  operated  on  a  pro- 
ductive basis,  a  very  large  amount  of  development  work  was  done 
on  several  other  properties. 

The  ore  of  the  Alaska  Treadwell  mine  was  taken  chiefly  from  the 
750, 1,250, 1,450,  and  1,600  foot  levels,  but  developments  were  made 
on  the  2,100-foot  level.  The  central  shaft  was  sunk  to  a  depth  of 
2,270  feet.  At  the  Alaska-Mexican  mine  the  ore  came  chiefly  from 
the  1,100, 1,210, 1,320,  and  1,460  foot  levels.  Most  of  the  ore  of  the 
Ready  Bullion  mine  was  recovered  from  the  1,500,  1,650,  1,800,  and 
2,000  foot  levels,  and  the  most  important  dead  work  consisted  of  a 
shaft  and  the  extension  of  the  2,200-foot  level.  The  ore  of  the  Seven 
Hundred  Foot  mine  was  taken  chiefly  from  the  1,100,  1,210,  and 
1,320  foot  levels;  the  dead  work  consisted  of  the  sinking  of  a  shaft 
and  developments  on  the  1,450,  1,570,  and  2,100  foot  levels.  Work 
was  continued  on  the  Nugget  Creek  power  project. 

The  driving  of  the  adit  tunnel  of  the  Alaska-Oastineau  Co.  was 
vigorously  pushed  throughout  the  year.  Work  was  also  continued 
on  No.  1  shaft  of  the  old  Perseverance  mine.    These  two  workings 

1  Some  of  the  districts  are  reviewed  at  greater  length  in  later  sections  of  this  volume.  In  praviooa 
reports  the  review  by  districts  was  separated  into  seotioos  on  lode  mining  and  placer  mining.  Herealltba 
metidlifBroiis  deposits  are  diseossed  mider  each  district 
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were  connected  in  April,  1914,  thus  giving  an  outlet,  on  one  hand, 
to  the  surface  at  the  Perseverance  mine,  and,  on  the  other,  to  a  point 
near  sea  level  at  Sheep  Creek.  The  adit  is  8  by  10  feet  and  10,500  feet 
long.  Meanwhile  much  development  work  has  been  done  on  the 
fifth  to  the  tenth  levels,  inclusive,  of  the  Perseverance  mine,  and  mill 
construction  and  other  surface  improvements  are  well  under  way. 
One  power  plant  on  Salmon  Creek  for  this  enterprise  is  completed,  and 
work  on  a  second  was  continued  during  the  year  as  weather  conditions 
permitted. 

The  Snowslide  Gulch  adit  of  the  Alaska-Juneau  mine,  6,538  feet 
in  length,  was  completed.  A  raise  was  then  started  which  reached 
the  surface  in  March,  1914.  A  working  level  was  also  started.  A 
tram  was  built  from  the  portal  to  the  mill  site  near  Juneau,  where  the 
first  imit  of  a  large  reduction  plant  is  approaching  completion,  and 
other  surface  improvements  have  been  made.  The  company  states 
that  it  plans  later  to  put  in  a  main  adit  tunnel  from  the  mill  site 
near  Juneau,  which  will  be  9,000  feet  long  and  400  feet  lower  than  the 
present  adit.  Power  is  to  be  furnished  from  a  hydroelectric  plant  on 
Nugget  Creek.    ' 

Plans  are  imder  way  to  open  the  Ebner  property,  lying  adjacent  to 
the  Alaska-Juneau  on  the  north.  This  mine  has  been  idle  for  some 
years  but,  it  is  said,  will  pass  under  a  new  management,  with  a  prom- 
ise of  early  development,  as  soon  as  certain  legal  complications  have 
been  settled.  It  is  reported  that  some  work  has  been  done  on  a 
property  lying  north  of  the  Ebner,  which  is  said  to  be  an  extension 
of  the  stringer  lead  system  in  which  the  mines  described  above  are 
located.  So  far  as  known  the  only  other  mining  done  near  Juneau 
consisted  of  some  placer  operations  in  the  upper  Gold  Creek  basin. 

Work  was  continued  on  the  new  adit  tunnel  of  the  Eagle  River  mine, 
located  800  feet  below  the  old  workings.  This  has  been  driven  1,900 
feet  and  is  reported  to  have  intersected  the  ore  body.  Some  develop- 
ments were  also  made  on  the  Peterson  and  Auk  Bay  properties.  The 
driving  of  the  adit  of  the  B^ensington  mine,  in  the  Bemers  Bay  region, 
was  continued.  Two  lodes,  the  Eureka  and  Kensington,  had  been 
crosscut  by  the  adit,  and  in  1913  it  was  extended  toward  the  John- 
son lode,  and  this  lode  is  said  to  have  been  crosscut  4,800  feet  from  the 
portal,  at  a  depth  of  800  feet.  Some  drifting  on  the  lode  was  also 
done.  It  is  reported  that  work  was  continued  at  the  Jualin  mine,  con- 
sisting of  the  sinking  of  a  shaft  and  surface  improvements.  Informa- 
tion is  lacking  at  this  writing  regarding  any  other  mining  developments 
in  the  Bemers  Bay  region.  There  is  also  no  information  at  hand 
regarding  mining  operations  in  the  southern  part  of  the  Jimeau 
district. 

Otlur  districts. — ^Hydraulic  plants  were  operated  on  Porcupine, 
Calhoun,  and  Nugget  creeks  in  1913.    Another  plant  was  installed 
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im  GUrier  Creek,  vkI  prepsrationa  made  for  putting  in  a  dredge  on 
the  lower  part  of  Xugget  Creeik.  Derelopraents  were  contiDned  in  a 
small  waj  on  some  quarts  properties  in  this  district. 

Tbe  two  10-fitamp  mills  of  the  Chichagof  mine,  fonnerij  operated 
as  two  mines — tbe  Chichagof  and  Golden  Gate,  in  the  Sitks  district, 
were  operated  througboat  the  jear.  A  new  hydroelectric  power 
plant  and  an  air  compressor  are  b^og  installed  and  uodet^ound 
devek^ments  were  continued.  At  tbe  Hirst  property,  also  in  the 
Sitka  district,  the  vein  is  reported  to  have  bem  crosscut  at  the  upper 
level,  and  another  croescnt  has  been  started  1&5  feet  below  this  and 
ZSfi  feet  below  the  surf  are.  About  1,250  feet  of  imderground  work 
has  beem  done  on  this  property. 

The  Jumbo  Mid  Rush  &  Brown  copper  mines,  in  the  Ketohikan 
district,  were  operated  on  a  shipping  basis,  and  some  developments 
were  made  on  other  i^opper  properties,  notably  at  the  mines  of  the 
Northland  Development  Co.,  on  the  wpst  side  of  Prince  of  Wales 
Island.  Tbe  small  stamp  mills  at  tbe  ^'lllparaiso  and  Harris  River 
gold  mines  were  operated  in  1913,  and  some  developments  were 
made  on  the  Londevan  and  Bugge  properties.  The  details  in  r^ard 
to  mining  in  the  Ketchikan  district  are  presented  elsewhere  in  this 
Toiume. 

Mining  was  continued  on  the  beach  placers  near  Yakataga  on  about 
the  same  scale  as  in  previous  years.  This  district  does  not  properly 
belong  under  southeastern  Alaska,  and  a.t  it  is  described  at  length  in 
a  later  secticsi  of  this  report,  it  will  only  be  moitioned  here. 

OOPFEB   BITBB   BBOION. 

ICning  opwationa  in  the  Copper  River  basin  in  I9I3  included  the 
development  of  copper  mines  in  the  Kotsina-Chitina  belt,  gold-placer 
mining  in  the  Nizina,  Bremnar  River,  and  Chistochiua  districtB,  uid 
gold-lode  proepecting  at  various  localities. 

Eotaina-Chilina  dwtriet. — There  was  no  great  activity  in  the  Eot- 
BinarChitina  copper  belt  during  1913.  With  the  present  hi^  frei^t 
rates  on  copper  ore  and  in  the  absence  of  any  spurs  or  branch  lines  (A 
railways,  oparatora  found  little  encouragement  to  push  devdopment 
irork.  There  was,  moreover,  a  shortage  of  labor,  duo  to  the  exodus 
to  the  Chisana  placer  district.  The  Eemiecott/-Bonaaza  continues  to 
be  the  only  productive  mine,  and  its  operation  was  hampered  by  tlie 
destruction  of  the  tramway  and  compressor  plant  by  a  snowslide  uid 
fire.  As  a  consequence,  shipments  were  made  for  only  about  ei^t 
months  during  the  year.  Work  was  also  continued  on  the  Jumbo 
claims  near  by,  belonging  to  the  same  company.  Some  small  ship- 
ments of  ore  were  made  from  this  property,  and  the  route  for  an 
aerial  tram  was  surveyed.    Some  dev^opment  work  was  done  ihl 
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the  Dan  Creek  and  other  copper  properties  in  the  east  end  of  the 
KotsinarChitina  belt. 

The  Mother  Lode  mine  is  on  the  McCarthy  Creek  side  of  the 
Bonanza  divide.  Here  the  underground  workings  were  extended 
during  1913^  and  a  6;600-foot  aerial  tram  connecting  the  mine  with  a 
proposed  wagon  road  following  down  McCarthy  Creek  valley  was 
built.  The  wagon  road  has  not  been  completed,  but  meanwhile  some 
ore  was  sledded  to  the  railway,  a  distance  of  about  13  miles.  An 
air  compressor,  driven  by  a  gasoline  engine,  is  being  installed.  A 
gold  quartz  vein,  located  near  McCarthy  and  belonging  to  the 
Bonanza  Gold  Mining  Co.,  is  reported  by  the  owners  to  have  been 
developed  on  a  small  scale.  It  is  also  stated  that  a  small  prospect- 
ing mill  was  installed  on  this  property  and  that  a  small  shipment  of 
concentrates  was  made. 

There  was  comparatively  little  mining  at  the  west  end  of  the  field. 
Developments  are  reported  on  the  Hubbard  &  Elliot  property,  on 
Nugget  Creek,  and  on  the  Berg  claim,  on  the  east  side  of  the  Kuskulina 
River.  Some  work  was  also  done  by  the  Great  Northern  Develop- 
ment Co.,  which  shipped  ore  from  its  property  during  the  winter 
of  1912-13. 

A  small  vein  of  quartz  and  caldte  carrying  considerable  gold  was 
found  in  the  Kotsina  region.  As  near  as  determined,  this  vein  is 
located  above  timber  line,  some  4  miles  north  of  Strelna  station,,  on 
the  south  slope  of  the  ridge  separating  Elliott  Creek  from  Kotsina 
River.    This  discovery  is  not  on  ElUott  Creek,  as  has  been  reported. 

Nizina  and  Bremner  districts. — ^In  the  Nizina  placer  district  two 
large  hydraulic  plants  were  operated  throughout  the  year  and  a  third 
after  it  had  been  rebuilt.  About  80  men  were  employed  dining  the 
open  season.  In  September,  1912,  the  hydraulic  plant  of  the  Dan 
Creek  Mining  Co.  was  almost  totally  destroyed  by  an  imusually 
severe  flood.  The  diversion  dam  and  intake  works  were  washed  out. 
The  entire  pipe  line,  which  followed  the  creek  bottom,  was  either 
buried  xmder  gravel  and  d6bris  or  broken  up  and  washed  away,  and 
the  cut  was  filled  from  bank  to  bank.  The  flume  and  gold-saving 
apparatus  were  buried  xmder  about  15  feet  of  sand,  gravel,  and 
bowlders.  In  1913  the  plant  was  reconstructed  and  about  10  box 
lengths  of  the  old  cut  cleaned  out.  The  new  pipe  line  follows  along 
the  left  bank  well  above  extreme  high-water  level  and  includes  6,400 
feet  of  riveted  steel  pipe  tapering  from  30  down  to  15  inches  in 
diameter.  It  crosses  Boulder  Creek  on  a  trestle  500  feet  long  at  a 
maximum  height  of  36  feet.  In  connection  with  the  pipe  line  about 
600  feet  of  flimie  has  been  constructed  and  150  feet  of  5  by  7  foot 
tunnel  driven  through  soUd  rock. 

The  Nizina  Mining  Co.'s  plant  on  Chititu  Creek  was  damaged  by 
the  flood  of  September,  1912,  but  not  so  severely  as  the  plant  on 
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Dan  CSreek.  During  the  esily  Bununer  the  damaged  section  was 
reconstracted  and  the  cut|  which  was  partly  filled  with  flood  defwdtiy 
was  cleaned  out.  Prodactive  mining  was  cazried  on  for  the  lemainder 
of  the  season*  The  Nizina  Mining  Co.  also  operated  an  hydraoBo 
plant  on  Bex  Credc  thron^iout  the  summer. 

Five  or  six  men  were  engaged  in  mining  on  Chititu  Ckeek  and  its 
tributaries  independent  of  the  Nizina  Mining  Go.  On  Jolly  Gulch 
and  automatic  dam  was  constructed. 

Several  years  ago  placer  gold  was  discovered  on  a  bench  on  the  right 
aide  of  Ttribel  Biver,  about  3  miles  aboye  the  mouth.  This  ground 
has  been  prospectedi  and  it  is  asserted  that  the  gold  content  is  suffi- 
ciently high  to  warrant  the  installation  of  a  hydraulic  plant.  A 
winter  road  has  been  built  £rom  this  property  to  the  railwigri  and  it  is 
planned  to  haul  hydrauUc  equipment  over  this  roadway  during  the 
winter  of  1914.  There  was  also  considerable  gdd-Jode  proepeoting 
on  the  headwaters  of  Tlekel  River. 

TbB  Budd  Mining  Co.  commenced  the  inflt>allation  of  a  hjrdraulio 
plant  on  Gold  Creek,  where  it  proposed  to  work  gold  placers  in  the 
basin  above  the  lower  f aUs.  A  timber  dam  25  feet  high  and  100  feet 
long  at  the  top  and  212  feet  of  3  by  6  foot  flume  were  built  early  in  the 
spring.  On  June  IS,  1913,  the  dam  Was  destroyed  by  hij^  wi^er  and 
no  further  work  was  dgne  during  the  season.  Drill  tests  are  said  to 
show  a  gravel  deposit  9  to  60  feet  thick,  with  an  average  of  about  25 
feet. 

G6ld4ode  prospecting. — ^The  gold-bearing  quartz  of  lower  Copper 
River  and  the  Lake  McEinley  region  continues  to  attract  prospectors, 
but  no  important  developments  have  yet  been  made. 

Chisiochina  district, — ^From  30  to  40  men  were  engaged  in  produc- 
tive mining  on  nine  or  ten  properties  in  the  Chistochina  plaoer  district. 
A  small  hydraulic  plant  was  installed  and  some  ground  was  prospected 
with  a  view  to  the  installation  of  a  dredge. 

PRINCE    WnXlAM   SOUND. 

The  value  of  the  total  mineral  production  of  the  Prince  'William 
Sound  region  in  1913  was  $1,327,950,  compared  with  $1,250,000  in 
1912.  The  Ellamar  and  Beatson  copper  mines  were  operated  to  their 
full  capacity,  and  shipments  were  also  made  from  the  properties  of  the 
Fidalgo  Mining  Co.  and  the  Fidalgo-Alaska  Copper  Co.  The  Dickey 
Copper  Co.  opened  the  Mason  &  Gleason  claim,  on  Fidalgo  Bay,  and 
mined  some  ore  which  will  be  sledded  to  the  beach  during  the  winter. 
Developments  were  continued  by  the  Three  Man  Mining  Co.  and  the 
Land  Lock  Bay  Copper  Co.  Work  was  suspended  during  the  summer 
at  the  Midas  copper  mine,  near  Valdcz,  but  was  resumed  by  a  new 
company  which  purchased  the  property  in  the  fall. 


THB  ALASKAK  IdEIiaNG  INDU8TBY  IN  1913.  68 

The  Cliff  mine,  in  the  Port  Valdez  district,  was  operated  throughout 
the  year,  and  small  mills  were  erected  at  the  Grold  King,  Cameron  & 
Johnson,  Mountain  King,  and  ifinnie  properties.  Work  was  also 
done  on  about  25  other  claims.  It  is  estimated  that  about  200  men 
were  engaged  during  1913  in  mining  and  development  work  in  the 
Port  Valdez  district.  There  was  considerable  prospecting  of  aurifer- 
ous quartz  veins  in  the  Port  Wells  district,  and  it  is  estimated  that 
some  work  was  done  on  about  a  hundred  different  claims.  The  min- 
ing developments  on  Prince  YtlUiam  Sound  are  described  in  some 
detail  in  later  sections  of  this  volume. 

KXNAI  PENIKSULA. 

In  the  aggregate  there  was  considerable  gold-lode  prospecting  in 
Kenai  Peninsula  during  the  year,  but  no  important  devdopments. 
Placer  mining  was  continued  on  about  the  same  scale  as  in  previous 
years.  The  total  value  of  the  gold  produced  in  the  peninsula  in  1913 
was  less  than  $50,000.  At  the  Kenai-Alaska  Gold  Co.'s  mine  about 
400  feet  of  crosscuts  were  driven  and  150  feet  of  drifts  along  fissures. 
The  aerial  tram  that  was  broken  last  year  was  repaired  and  the  mill 
was  run  for  a  short  time. 

Work  was  continued  at  the  Skeen-Lechner  mine.  A  4-6tamp  min 
was  completed  in  September  and  operated  for  the  later  part  of  the 
year  by  hydroelectric  power.  An  aerial  tram  connects  the  mine  with 
the  mill.  There  was  also  much  underground  work,  aggregating  at 
the  close  of  the  year  some  1,000  feet  in  length.  On  the  property  of 
the  Primrose  Mining  Co.  a  150-foot  crosscut  and  a  30-foot  raise  were 
opened.  A  small  prospecting  mill  was  used  for  testing  the  ore,  and  a 
larger  mill  has  been  planned. 

Late  in  the  summer  the  Gold  Stamp  Mining  Co.  installed  a  2-battery 
mill  of  five  stamps  near  its  claim  on  Bear  Creek.  Water  power  is  to 
be  utilized  for  this  plant.  Unfortunately,  operations  were  suspended 
in  October,  owing  to  a  lawsuit. 

Development  work  was  continued  on  the  Gilpatrick  lode,  in  the 
Moose  Pass  district.  Some  ore  from  this  claim  was  treated  in  an 
arrastre.  The  Moose  Pass  Mining  Co.  continued  operations  in  a  small 
way  on  its  claim,  located  near  the  head  of  Quartz  Creek,  and  installed 
a  small  prospecting  mill  during  the  summer.  Assessment  work  was 
done  and  some  developments  were  made  on  the  Bluebell,  Sevenmile, 
Kenai  Star,  Tenderfoot,  and  other  quartz  claims. 

About  15  placer  mines,  employing  40  to  50  men,  were  operated  for 
a  whole  or  a  part  of  the  open  season  of  1913.  Operations  were  more 
or  less  hampered  on  some  creeks  by  a  scarcity  of  water.  Most  of  these 
operations  were  on  a  very  small  scale,  but  hydraulic  plants  were 
operated  on  Resurrection,  Bear,  and  Crow  creeks.  The  testing  of 
dredging  ground  on  Kenai  River  and  elsewhere  was  continued. 
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SOUTHWB8TERS   ALASKA. 

Kodiak  Islanth — The  iVniak  Gold  Mining  Co.,  whose  property  is 
near  Uyak,  on  Kodink  Island,  continued  work  on  its  propeity.  It  is 
reported  that  115  tcet  of  shaft  was  sunk  and  77  feet  of  drifts  opened. 
The  stamp  mill  was  operated  to  l<>8t  tho  ore.  There  was  also  some 
mining  of  beach-placer  gold  on  Kodiak  Island,  as  well  aa  prospecting 
of  gold-lode  deposits. 

Hiamna  regio7i.^-T\m  following  notes  on  the  Iliamua  region  hm 
based  cliiefly  on  information  furnished  by  Mr.  Thomas  W.  Hanmore, 
United  States  commissioner  at  Jhamiia.  With  the  exception  of  the 
recovery  of  a  few  hundred  dollars'  worth  ot  gold  from  tho  gravels  of 
Portage  Creek,  a  tributary  of  Lake  Clark,  there  was  no  productiva 
mining  in  the  lUamna  region.  There  was,  iiowever,  considerable 
prospecting  and  development  of  copper  and  gold  bearing  lodes  in  thia 
region. 

The  MeNoil-Cook  group  of  claims  is  located  about  17  miles  from 
tidewater  at  Kamiahttk  Bay,  an  indentation  of  the  southwest  shore 
of  Cook  Inlet.  The  ore  is  chaJcopyrite,  said  to  cany  considerable 
gold  ami  to  occur  in  well-defined  leads.  The  developments  conttist 
of  open  cuts  and  one  adit  23  feet  In  length.  Tho  description  of  the 
region  suggests  that  tho  occurrence  may  lie  in  a  southwesterly  exten- 
sion of  the  mineralized  belt '  IjTng  between  Iliamua  Bay  ajid  Ilianioa 
Lake. 

Nothing  was  done  on  the  Dutton  copper  property  in  1913  except 
some  sampling.  Work  was  continued  in  a  small  way  on  the  Duryea 
claims,  on  claims  near  Eontrashibuna  Lake,  on  the  liClIet  claims,  near 
Iliamna  Lake,  and  on  the  Gleason  claims,  near  Lake  Clark.  A  few 
men  are  still  prospecting  in  the  Mulchatna  placer  district. 

AJasIca  Peninsula. — So  far  as  known  there  was  little  mining  dev^ 
opment  on  the  Alaska  Peninsula  in  1913.  No  report  has  bem 
received  from  the  Apollo  mine,  but  it  is  rumored  that  the  mill  was 
run  for  a  short  time  and  that  some  imderground  work  was  done. 

SUerrNA  AND  HATANUSKA   BA8IK8. 

Alhert  Creek  -placers. — During  the  summer  of  1913  considwable 
local  excitement  was  caused  by  the  discovery  of  auriferous  gravels  in 
the  region  adjacent  to  the  upper  Matanuska  basin.  As  a  consequence, 
75  to  100  prospectors  were  attracted  to  this  region.  Placer  gold  was 
found  on  Albert  Creek,  a  branch  of  Crooked  Creek,  tributary  to 
Nelchina  Hiver.  The  Nelchina  is  one  of  the  forks  of  the  Tazlina, 
which  joins  Copper  River  from  the  west  about  8  miles  above  Copper 
Center.    This  region  is  described  in  a  later  section  of  this  volume. 

1  raoamalaatnm  at  tha  niunna  legloii:  U.  &.  0««L  9mw*j 
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WiUow  Creek  district. — Mining  in  the  Willow  Creek  lode  district 
continued  on  about  the  same  scale  as  last  year.  Three  mills — the 
Gold  Bullion,  Alaska  Free  Grold,  and  Gold  Quartz — ^were  in  more  or 
less  continuous  operation,  and  about  70  men  were  employed  in  mining 
and  milling.  About  3,000  tons  of  ore  was  milled,  with  a  gold  recovery 
to  the  value  of  $100,000.  Several  promising  discoveries  of  quartz 
veins  were  made  during  the  year,  and  plans  were  imder  way  to  install 
mills  at  three  additional  localities  next  spring.  A  somewhat  detailed 
account  of  the  Willow  Greek  district  is  contained  in  a  later  section  of 
this  report. 

Yentna  district. — ^Placer  mining  in  the  Yentna  district  was  con- 
tinued in  1913  on  about  the  same  scale  as  during  the  last  few  years. 
No  important  new  discoveries  were  made  and  the  production  was 
all  obtained  from  creeks  whose  value  had  already  been  proved.  In 
several  localities  preparations  for  more  extensive  mining  by  hydraulic 
methods  had  been  made,  but  an  unusual  scarcity  of  water  through 
practically  the  whole  working  season  affected  all  the  properties,  and 
several  claims  which  for  a  number  of  years  have  been  profitably 
operated  yielded  little  or  nothing  this  year.  The  shortage  of  water 
in  the  siunmer  of  1913  is  attributed  to  an  unusually  light  snowfall 
during  the  preceding  winter,  the  snow  banks  which  ordinarily  supply 
the  streams  throughout  the  open  season  having  this  year  disappeared 
early  in  the  spring.  No  member  of  the  Geological  Survey  visited 
the  Yentna  district  in  1913,  and  the  information  here  given  was 
supplied  by  a  number  of  miners  who  were  seen  after  the  close  of  the 
mining  season  by  S.  R.  Capps. 

As  usual.  Cache  and  Peters  creeks  and  their  tributaries  fiunished 
most  of  the  gold  production.  On  Cache  Creek  proper  the  Cache 
Creek  Mining  Co.  worked  on  a  low  bar  just  above  the  sawmill,  and  it 
is  reported  that  the  ground  mined  yielded  satisfactory  returns. 
Hydraulic  methods  were  used,  the  water  being  obtained  from  Ram- 
bler Creek. 

On  upper  Cache  Creek  only  a  small  amount  of  the  creek  gravels 
was  mined.  An  attempt  was  made  to  establish  the  value  of  some 
higher  bench  deposits  near  the  canyon,  but  the  results  of  this  pros- 
pecting are  said  to  have  been  unsatisfactory.  Prospecting  was  con- 
tinued on  lower  Cache  Creek  below  the  lower  canyon,  and  the  exist- 
ence there  of  extensive  unfrozen  gravel  deposits  suitable  for  dredging 
is  reported. 

Preparations  were  made  for  active  mining  on  Gold  Creek.  A  ditch 
half  a  mile  long,  to  obtain  water  under  pressure,  was  completed,  and 
some  ground  sluicing  was  done,  but  the  failure  of  the  water  supply 
prevented  the  owners  from  cleaning  up  the  cut,  and  no  production 
was  made.    Mining  operations  were  conducted  at  four  localities  on 
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Nugget  CSreek.  At  a  point  a  short  distance  below  the  canyon,  on 
the  south  side  of  the  creeki  several  men  were  employed  in  eKpkutiiig 
the  elevated  bench  gravels.  These  benches  have  been  shown  to 
carry  considerable  gold,  and  some  unusually  rich  spots  are  said  to 
have  been  discovered.  Several  men  were  engaged  in  prospecting  the 
high  bench  ground  north  of  the  canyon.  A  ditch  2  miles  long  sup- 
plied water  under  pressurCi  and  many  cuts  were  made  in  the  attempt 
to  locate  a  valuable  placer.  It  is  reported  that  the  results  wore 
encouraging.  Two  men  were  mining  on  lower  Nugget  Creek  and  hid 
ground-sluiced  a  considerable  area  when  a  freshet  washed  out  thflir 
boxes  and  filled  the  cut  with  graveL 

The  Thunder  Creek  Mining  Co.  continued  mining  on  lower  Tliunder 
Creek  and  is  said  to  have  employed  eight  to  ten  men  continuously. 
There  was  also  one  other  mining  venture  on  upper  Thunder  Creek 
Mining  was  conducted  on  Falls  Creek  at  only  one  locality. 

One  of  the  most  important  mines  of  the  district,  operating  on  in 
old  channel  in  the  valley  of  Dollar  Creek,  was  this  year  unfortunately 
involved  in  litigation,  so  that  little  work  was  accomplished.  An 
adequate  place  to  dump  tailings  was  lacking,  and  operations  were 
confined  to  cleaning  up  a  portion  of  the  cut  made  in  1912.  Neir 
this  mine  the  Conhardt  Mining  Co.  was  also  operating,  employing 
from  six  to  ten  men. 

In  the  main  valley  of  Peters  Creek  mining  was  conducted  near  the 
mouth  of  the  lower  canyon  at  two  places.  One  outfit,  said  to  have 
operated  on  the  benches  above  the  mouth  of  the  canyon,  was  com- 
pelled to  discontinue  work  in  Jime  on  account  of  the  scarcity  of 
water.  A  short  distance  below  the  mouth  of  the  canyon  another 
company  built  a  dam  across  Peters  Creek  and  is  said  to  have  opened 
some  rich  placer  ground.  A  freshet,  however,  washed  out  the  dam 
and  prevented  further  mining  after  a  small  amount  of  gold  had  been 
recovered. 

Willow  and  Poorman  creeks,  in  the  Peters  Creek  basin,  were  both 
mined  in  the  early  summer,  but  operations  were  discontinued  in 
mid  season  because  of  lack  of  water.  It  is  said  that  low  water  also 
put  a  stop  to  work  on  Bird  Creek  during  most  of  the  season. 

Little  is  known  of  the  results  of  the  season's  mining  in  the  tribu- 
taries of  Mills  and  Twin  creeks,  but  it  is  reported  that  the  streams 
were  so  low  that  practically  nothing  was  accomplished. 

To  summarize,  the  best  information  obtainable  indicates  that 
under  average  conditions  of  stream  flow  the  gold  output  of  the 
Yentna  district  in  1913  would  have  been  considerably  above  the 
average  for  the  last  five  years.  As  a  result  of  a  shortage  of  water 
and  of  a  lawsuit  which  restricted  the  operations  of  one  important 
mine,  the  output  for  the  season  of  1913  was  less  than  that  of  1912. 
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VaMez  Creek  district. — The  most  important  development  during 
the  year  on  Valdez  Creek,  a  tributary  of  the  upper  Susitna,  was  the 
installation  of  a  large  hydrauUc  plant  for  the  recovery  of  gold  in  a 
buried  channel.  This  plant  was  completed  before  the  close  of  the 
summer,  and  some  sluicing  was  done.  There  were  also  some  smaller 
operations  on  Valdez  Creek  and  its  tributaries.  These  operations 
are  described  elsewhere  in  this  yolome. 

YUKON   BASIN. 

The  dry  weather  and  other  conditions  already  discussed  gave  the 
Yukon  districts  very  unfavorable  conditions  for  placer  mining.  The 
value  of  the  placer  production  is  estimated  to  be  about  $7,780,000.. 
in  1913,  compared  with  $8,645,000  in  1912.  The  newly  discovered 
Chisana  placer-gold  district,  in  the  upper  Tanana  Valley,  was  en- 
couraging to  the  prospector  but  caused  a  movement  of  miners  that 
resulted  in  a  shortage  of  labor  in  several  camps.  On  the  other  hand, 
the  progress  in  lode  mining  at  Fairbanks  is  a  very  hopeful  feattu'e  of 
the  year's  history.  Most  of  the  Yukon  districts  are  described  in 
some  detail  in  other  parts  of  this  volume,  so  that  only  a  summary 
statement  will  be  given  here. 

Chisana  district. — In  May,  1913,  William  E.  James  and  Peter 
Nelson  found  gold  placers  on  a  small  stream,  called  by  them  Little 
Eldorado,  which  flows  into  Bonanza  Creek,  tributary  to  Chatenda 
or  Johnson  Creek.  Chatenda  Creek  is  an  easterly  fork  of  the  upper 
Chisana  River,  locally  called  the  Shushana.  During  the  summer 
mining  was  done  on  Discovery  claim  and  on  some  other  claims  in 
the  neighborhood.  The  value  of  the  total  output  from  the  district 
is  variously  estimated  between  $30,000  and  $70,000.  Gold  has  also 
been  found  on  several  tributaries  of  Chapolda  or  Wilson  Creek,  which 
hes  across  the  divide  north  of  Johnson  Creek  and  flows  westward  into 
the  Chisana.  This  district  is  a  part  of  the  Nabesna-White  River 
region,  where  some  copper  prospects  are  being  developed.  It  is 
described  in  greater  detail  elsewhere  in  this  volume. 

Fairbanks  district. — During  1913  quartz  mining  made  steady  prog- 
ress in  the  Fairbanks  district.  There  were  13  lode  properties  that 
produced  more  or  less,  and  10  of  them  were  equipped  with  mills. 
Gold  to  the  value  of  $350,000  was  produced  from  the  quartz  mines  of 
the  district  in  1913  and  $200,000  m  1912.  This  makes  the  total 
production  from  the  gold  lodes  of  the  district  about  $674,000 — a 
remarkable  showing  considering  the  handicap  under  which  the  lode 
mines  are  placed  by  the  high  cost  of  fuel,  labor,  and  suppUes. 

About  130  placer  mines  were  operated  in  the  Fairbanks  district  for 
a  whole  or  a  part  of  the  year.  These  gave  employment  to  about  700 
men  in  winter  and  1,800  in  summer.    The  value  of  the  placer  gold 
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produced  was  about  $3,300,000.  The  chief  croekB  namady  in  tta 
order  of  the  Talue  of  their  production,  were  Cbatehika  Slats  md 
deary,  Ester  and  tributaries,  Goldstream  and  Engizieer,  Iknie^ 
Pedro,  Fairbanks,  juid  Little  Eldorado.  Oold  was  also  miiMd  oa 
Vault,  Treasure,  tVlldcat,  Fish,  and  Happy  creeks.  Some  nsnr  din- 
coreries  were  made  on  Alder,  Smallwood,  and  Happy  ci«akB,  and  Urn 
productive  area  in  the  Chatanika  Flats,  at  the  moutha  of  Dcxme  lad 
Geary  creeks,  was  enlarged.  New  mines  were  also  opened  on  Fioi- 
banks  and  Dome  creeks,  lifining  in  Fairbanks  district  is  described 
at  greater  detail  elsewhere  in  this  volume. 

Smatter  Yukon  districts. — ^Twenty  mines,  including  two  hydzmolio 
plants,  were  worked  for  a  whole  or  a  part  of  the  season  in  the  Krch 
Creek  district.  One  dredge  was  operated  on  Mastodon  CSreek.  About 
130  men  were  employed  during  the  summer,  and  there  waa  ood- 
siderable  winter  work,  but  shortage  of  water  prevented  the  sluieiiig 
of  the  dumps.  Mastodon,  Eagle,  and  Half  Dollar  creeks  were  the 
principal  producers. 

In  the  Fortymile  region  the  shortage  of  water  greatly  hampered 
mining  operations.  About  25  mines  were  worked  in  the  winter  and 
15  in  the  summer.  One  dredge  was  operated  on  south  fork  of  Forty- 
mile  Creek.  Operations  were  continued  on  about  the  same  scale  as 
in  the  past  in  the  Eagle,  Seventymile,  Rampart,  TTAntiQlini^^  Tender- 
foot, and  Bonnifield  districts.  The  Hot  Springs  district  continues  to 
be  one  of  the  large  producers  of  gold  in  the  Yukon  region,  chiefly  from 
Sullivan,  Patterson,  and  American  creeks. 

Ruby  district. — All  told  41  plants  were  engaged  in  Tnining  in  the 
Ruby  district,  operating  38  claims  on  14  creeks  and  employing  a 
total  of  about  230  men.  The  most  significant  new  development  in 
the  district  was  the  discovery  of  valuable  placer  ground  on  several 
creeks  in  an  area  about  30  miles  south  of  the  Long  Creek  locality. 
The  chief  discoveries  are  on  Poorman  Creek,  tributary  to  the  North 
Fork  of  Innoko  River,  and  on  Duncan  and  Tenderfoot  creeks,  tribur 
tary  to  Poorman  Creek  from  the  north.  Pay  gravel  has  been  struck 
also  on  Tamarack  Creek,  a  tributary  of  the  Solatna  that  heads  against 
Dxmcan  Creek.  Good  prospects  are  reported  from  Spruce  Creek,  a 
tributary  of  the  Solatna  west  of  Tamarack  Creek,  heading  in  Twin 
Butte  Mountain.  The  Ruby  district  is  described  elsewhere  in  this 
volume. 

Chandalar  and  Eoyukuk  districts. — The  owners  report  that  work 
was  continued  on  the  Little  Squaw  quartz  property,  in  the  Chandalar 
district,  that  the  adit  on  the  vein  was  driven  about  100  feet,  making 
a  total  distance  from  the  portal  of  1 78  feet,  and  that  a  winze  was  sunk 
about  50  feet.  This  makes  a  total  depth  below  the  outcrop  of  about 
100  feet.  The  ore  recovered  in  mining  was  hauled  to  the  3-stamp 
prospecting  mill  and  there  treated.    On  the  Carter  property,  in  the 
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same  district^  a  crosscut  has  been  driven  for  400  feet  and  is  said  to 
have  intersected  the  ore  200  feet  below  the  surface.  A  little  placer 
mining  was  done  on  two  claims  in  the  Chandalar  district. 

Reports  from  the  Koyukuk  district  are  very  meager,  as  but  few 
of  the  mine  operators  there  return  the  schedules  mailed  to  them  each 
year.  Nor  has  the  writer  been  able,  as  he  has  in  nearly  all  the  other 
Alaska  mining  districts,  to  find  anyone  who  is  willing  to  furnish  the 
Survey  with  any  information  on  mining  development.  It  is  there- 
fore impossible  to  do  justice  to  this  important  camp  in  the  annual 
reports  on  the  mining  industry  of  Alaska. 

From  best  reports,  between  300  and  400  men  were  engaged  in 
placer  mining  on  the  Koyukuk  in  1913,  and  the  season  was  a  profitable 
one,  although  there  was  some  shortage  of  water,  as  in  the  other  Yukon 
camps.  The  most  important  developments  were  those  on  Hammond 
River,  where  some  deep  rich  gravels  were  developed.  A  little  mining 
was  done  in  the  Indian  River  district  of  the  middle  Koyukuk  basin. 
Here  1 3  claims  were  worked  in  a  small  way.  The  Indian  River  region 
is  described  in  a  later  section  of  this  report. 

Iditarod  district. — As  in  the  other  Yukon  camps,  the  shortage  of 
water  greatly  hampered  mining  operations  in  the  Iditarod  district. 
This  condition,  together  with  the  fact  that  certain  claims  were  not 
worked  because  they  were  being  combined  for  the  purpose  of  exploit- 
ing them  in  a  large  way,  led  to  a  great  curtailment  of  gold  output 
compared  with  the  previous  year.  The  value  of  the  gold  produced  in 
the  Iditarod  district  was  about  $1,860,000.  There  was  some  pros- 
pecting of  lode  claims  and  some  promising  deposits  have  been  found, 
but  the  cost  of  mining  is  so  great  that  few  have  been  attracted  to 
quartz  development. 

The  dredge  installed  on  Flat  Creek  in  1912  was  worked  throughout 
the  open  season.  A  second  large  dredge  was  built  on  Flat  Creek  in 
1913,  and  also  operated.  Preparations  have  been  made  for  the 
installation  of  a  dredge  on  Otter  Creek,  which  it  is  expected  will  be 
completed  for  operating  in  1914,  and  also  one  on  Moore  Creek,  a  trib- 
utary of  the  Kuskokwim. 

The  largest  part  of  the  gold  produced  in  the  Iditarod  district  came 
from  the  mines  on  Otter  and  Flat  creeks,  but  mining  was  also  done  on 
Happy,  Willow,  Moore,  Chicken,  and  Black  creeks  and  Glenn  Gulch. 
Most  of  the  mining  is  done  in  open  cuts,  steam  scrapers  being  exten- 
sively used. 

InnoJco  district, — Shortage  of  water  curtailed  the  Innoko  gold  out- 
put in  1913,  estimated  to  have  a  value  of  $280,000,  of  which  about 
$80,000  worth  was  mined  in  the  winter.  Sixteen  claims  were  worked 
in  the  winter,  employing  about  60  men,  and  28  in  summer,  emplo3dng 
about  125  men. 
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Tho  most  important  developments  were  on  Little  Creek,  where  t 
considerable  area  of  rii-h  placer  was  found.     The  productive  creels, 
named  in  the  order  of  the  value  of  their  production,  were  Little,  Oplur, 
Spruce,  Colorado,  Fox,  Ganes,  and  Yankee,     Some  claims  on  Ytmkee 
Ciwk  have  been  combined  for  the  purpose  of  mining  by  dredge. 
Dredging  ground  was  also  prospected  on  Gajiea  Creek,  with  reported 
favorable  results- 
There  was  some  extensive  prospecting  of  Candle  Creek,  which  flows 
into  the  Tokotna,  a  tributary  of  the  Kuskokwim.    Mr.  Harold  Seddos 
reports  that  the  country  rock  is  granite,  and  that  the  gravels  are  9  tO' 
12  feet  deep,  near  the  head  of  the  creek,  and  increaae  in  thickness 
rapidly  downstream.     About  a  mile  from  the  licad  of  the  creek  the 
gravels  are  25  feet  deep,  and  about  half  a  mile  farther  down  they  are 
5(1  feet  deep.     Two   mites  still   farther  downstre-am  shafts  suak  to 
I2.'i  feet  have  failed  to  reach  bedrock  and  were  abandoned  on  account 
of  water.     The  upjjcr  creek  was  prospected  with  bwlrock  drain  and 
the  claims  below  by  shafts  and  drilling,  and  the  returns  are  said  to  be 
satisfactory.     There  was  a  considerable  innish  of  prospectors  in  the    i 
region  lying  between  the  Innoko  and  Ruby  districts.     The  scene  of  I 
new  discoveries  ia  in  part  in  the  lanoko  basin  but  belongs  to  the  K  uby  I 
district  and  has  been   referred    to   on   page  68.     It  is  described  at  1 
greater  length  in  another  article  included  in  this  volume.  1 

KUSKOKWIM    BASIS,  I 

In  the  lower  half  of  the  Kuskokwim  basin  there  are  many  creeka 
on  which  some  mining  has  been  done,  but  about  which  there  is  yerj 
little  information.  It  is  planned  in  1914  to  investigate  a  pwl;  of  this 
region,  but  meanwhile  the  writer  ia  forced  to  rely  on  iiifonnati(Hi 
gleaned  from  various  sources.  What  is  known  of  the  mining  devel- 
opments in  that  part  of  the  basin  included  in  the  Iditarod  and  lonoko 
districts  has  been  already  presented.  There  is  a  mineralized  area 
lying  south  of  the  lowest  big  bend  of  Kuskokwim  River  and  draining 
in  part  to  the  north  through  Anniak  River,  which  joins  the  Eusko- 
kwim  from  the  south  about  25  miles  below  Kolmakof  and  in  part  to 
the  northwest  through  Tuluksak  River,  tributary  to  the  Kuskokwim 
from  the  east  about  30  miles  above  Bethel.  Within  this  area  con- 
siderable gold-bearing  gravel  has  been  found  and  mining  has  been 
going  on  for  several  years.  In  1913  a  hydraulic  plant  was  in  the 
course  of  installation  on  Marvel  Creek,  in  the  Anniak  basin.  There 
has  been  some  mining  on  Marvel,  Cripple,  and  other  creeks  of  the 
Anniak  district. 

Across  the  divide  is  Bear  Creek,  a  tributary  of  the  Tuluksak,  an^^ 
here  mining  has  gone  on  for  several  years.     Grold  is  said  to.'l " """    " 
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tributed  throughout  the  length  of  the  creek.  In  1913  considerable 
ground  was  prospected  on  Bear  Creek  with  a  drill,  and  preparations 
were  made  for  the  installation  of  a  steam  scraper.  Mining  has  also 
been  done  on  Bonanza  Creek,  a  tributary  of  Bear  Creek. 

Eek  River  flows  into  the  Kuskokwim  from  the  east  about  60  miles 
below  Bethel.  In  1913  placer  gold  was  found  in  the  headwater  region 
of  the  Eek,  indicating  that  the  region  between  the  Tuluksak  and  Good- 
news  Bay  districts  is  also  mineralized.  About  a  dozen  men  were 
engaged  in  mining  and  prospecting  in  the  Ooodnews  Bay  region.  The 
gravels  are  said  to  be  of  low  tenor,  but  good  dredging  ground  is 
reported.  A  little  mining  was  done  during  1913  on  Butte,  Snow 
Gulch,  and  Kowkow  creeks,  in  this  district,  but  as  a  rule  the  values 
are  too  low  to  permit  profitable  recovery  with  the  crude  methods  now 
in  use. 

SEWARD  PENINSULA. 

The  drought  which  prevailed  all  over  northern  Alaska  was  especially 
pronounced  in  Seward  Peninsula.  So  low  were  the  streams  that 
even  some  of  the  dredges  could  not  operate,  and  for  others  it  was  nec- 
essary to  make  artificial  basins  by  cutting  into  the  bedrock  or  by 
building  dams.  As  a  result  the  gold  recovery  of  1913  in  the  Seward 
Peninsula  camps  was  only  $2,500,000,  compared  with  $3,100,000  in 
1912. 

Thirty-one  dredges  were  operated  for  a  part  or  the  whole  of  the 
summer,  with  an  estimated  gold  recovery  of  $1,300,000.  These 
dredges  had  a  combined  daily  capacity  of  33,300  cubic  yards.  Four 
new  dredges  were  installed  in  1913,  and  several  others  were  in  course 
of  construction.  The  building  of  several  others  is  under  contempla- 
tion. In  addition  to  the  31  operated,  there  were  six  dredges  that 
were  idle  in  1913.  Of  other  than  dredge  mining  there  was  very  little. 
Some  deep  mining  was  done  during  the  winter  near  Nome  and  in  the 
Fairhaven  district.  In  some  places  there  was  not  water  enough  in 
the  summer  to  sluice  the  winter  dumps.  A  little  hydraulic  mining 
was  done  in  several  districts  when  the  water  supply  permitted.  The 
dry  season  also  hampered  the  small  operators  throughout  the  penin- 
sula. There  was  some  development  of  auriferous  lodes  in  Seward 
Peninsula,  but  no  production. 

The  dredge  used  for  mining  placer  tin  in  the  York  district  was 
operated  throughout  the  open  season.  There  was  also  a  large 
amount  of  development  work  done  on  the  tin-bearing  lode  at  Lost 
River,  where  a  small  concentrating  mill  was  installed.  Details 
about  TYiining  in  Seward  Peninsula  are  presented  in  separate  papers 
included  in  this  volume. 
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XOBUK  BBQION. 

The  pUoer  mines  of  the  Eobnk  region  produced  aboat  $40,000 
worth  of  gold  in  1913.  Most  of  this  came  &om  EWy  Creek,  in  the 
Squirrel  River  district,  but  there  was  also  a  litUe  mining  on  Lynx 
and  Dahl  creeks  and  on  Shungnak  Biver.  Some  work  waa  done  <m 
the  Malfiatti  copper  clum,  in  the  Hunt  River  valley,  and  the  results 
are  said  to  be  satisfactory.  The  reniotenfles  of  the  Kobok  lOffoa 
makes  all  forms  of  mining  very  expensive  ai^l  has  disoowaged  pros- 
pecting.          

MINERAZi   FUKLS. 

As  no  patents  have  been  granted  to  coal  lands  and  no  leamg  law 
has  been  passed,  Alaskan  coal  fields  still  continue  nndevdoped. 
The  only  exception  is  the  Wharf  mine,  on  Port  Graham,  located  on 
about  65  acres  of  coal  land,  to  which  patent  was  granted  in  1913. 
This  nune  has  been  opened  and  its  coal,  which  is  ligniticj  has  found 
a  local  market.  There  has  also  been  a  little  mining  of  lignitio  coal 
for  individual  use  at  various  other  localities  in  Alaska.  The  follow- 
ing table  shows  the  coal  consumption  of  Alaska  from  1899  to  1013: 
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a  Bj  calendar  jtars.  k  B;  Rscal  jata  ending  June  30. 

The  writer  is  indebted  to  Mr.  Charles  Eetmere  for  notes  on  I 
occurrence  of  coal  in  the  Iditarod  district.  The  locality  of  tk 
occurrence  is  about  4  miles  from  Iditarod,  near  the  Flat  Creek  trai 
way.  Mr.  Kstmere  reports  that  the  coal  bed  striken  about  N.  GO* 
and  dips  about  50°  S.  It  has  been  opened  by  im  incline  to  a  di^pthd 
about  50  feet  below  the  outcrop.  The  bed  is  rrported  to  vaiy  t 
15  to  30  inches  in  thickness  and  to  have  a  shalo  roof  andjf  ' 
There  is  evidence  of  considerable  sbeuing  along  the  b 
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A  sample  of  this  coal  was  received  from  Mr.  Estmere  and  analyzed 
by  A.  C.  Fieldner,  chemist  of  the  Bureau  of  Mines,  with  the  foUow- 
ing  results: 

Analysis  of  coal  from  locality  near  IcKtarod, 
[Air-dry  loss,  0.0.] 


Air  dried. 

As 

received. 

Moisture 
free. 

Moisture 
and  ash  free. 

ICoistore 

1.40 

6.60 

84.75 

7.25 

1.42 

6.60 

84.73 

7.25 

VolstOe  matter 

6.70 

85.95 

7.85 

7.23 

Fixed  carbon 

92.77 

Aah 

Sulphur 

100.00 
1.10 

100.00 
1.10 

100.00 
1.12 

100.00 
1.21 

This  analysis  indicates  that  the  coal  is  anthracite.  The  sample 
received  was  chiefly  slack,  and  the  data  at  hand  indicate  that  the  coal 
bed  is  crushed.  It  is  doubtful  whether  this  ceal  could  be  utilized 
without  briquetting.  Its  high  grade  and  close  proximity  to  a  good 
market  justify  further  expenditures  in  prospecting. 

About  600  tons  of  coal  was  mined  on  one  of  the  Cunningham  claims, 
in  the  Bering  River  field,  in  1912.  This  operation  was  conducted 
under  a  special  appropriation  made  to  the  Navy  Department  but  was 
under  the  supervision  of  the  Bureau  of  Mines.  The  coal  was  taken 
from  two  beds  in  the  bituminous  part  of  the  field.  It  was  brought 
to  the  coast  in  the  summer  of  1913  and  given  official  tests  on  a  warship 
and  also  at  Annapolis.  These  tests  show  that  the  coal  mined  will  not 
yield  a  fuel  suitable  for  Navy  use.  The  complete  report  has  not  been 
published  at  this  writing. 

In  1913  a  similar  test  of  Matanuska  coal  was  imdertaken.  About 
1 , 1 00  tons  of  coal  was  mined  at  Chickaloon  during  the  summer,  and  this 
was  sledded  to  the  coast  at  Knik  during  the  winter  of  1913-14.  This 
coal  is  to  be  subjected  to  a  steaming  test,  as  was  the  coal  from  the 
Bering  River  field. 

The  Alaskan  oil  lands  were  withdrawn  from  entry  in  1906,  and  only 
those  claims  located  previous  to  that  date  are  subject  to  entry. 
Patents  have  been  granted  to  a  few  claims  in  the  Katalla  oil  field,  near 
Controller  Bay,  and  some  of  these  have  been  placed  on  a  productive 
basis.  No  development  work  has  been  done  in  any  other  oil  field  since 
the  withdrawal. 

The  moderate  production  of  petroleum  at  the  well-known  seepage 
locality  near  E^atalla  was  continued  during  1913.  A  small  experi- 
mental refinery  installed  there  several  years  ago  for  the  manufacture 
of  gasoline  was  someiwhat  improved  in  1913.  By  cleaning  several 
of  the  <dd  aMlfiir  Jf!4^  to  700  feet  deep  and  by  drilling  one  or 
tira  MPr  liJlKiJi^^  to  1,000  feet  the  daily  pumpmg 

to  about  60  barrels  of  crude 

'^  be  about  the  limit  in  depth 

1^  the  area  now  producing. 
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The  oil  thus  obtained  appeus  to  be  a  more  or  less  sopesficul  tad 
localized  accumulation  stared  in  much-ehattared  ehaks  v^iose  rela- 
Ijon  to  deeper  or  more  extensire  sources  is  not  known.  In  aU  then 
are  about  10  of  these  relatively  shallow  wells  on  the  -ptoptaiy  wbou 
poedble  yield  varies  from  2  to  10  barrels  a  day.  Howew,  these 
ore  not  all  being  steadily  pumped.  The  gasoline  is  sold  in  a  limited 
market  about  Prince  'William  Sound,  and  as  the  demand  of  this 
market  varies,  the  refinery  is  not  operated  at  a  unifonn  rate  cf 
production.  In  quality  the  gasoline  is  fully  as  good  as  tiiat  broo^t 
from  the  United  States. 

While  the  coal  consumption  in  Alaska  has  remtuned  nearly  sta* 
tionary,  the  use  of  fuel  oil  has  very  much  increased.  The  Tread- 
veil  group  of  mines  now  iises  California  oil,  as  do  many  of  the  dredges 
at  Nome,  steamers  running  to  Alaska,  and  the  Ttikon  River  boats. 
The  Copper  River  Bailway  is  now  in  part  equipped  with  oil-buniin; 
loGomotiTes,  and  the 'Alaska  Northern  Kailway,  when  operated  it 
aU,  uses  a  gasoline  car.  The  Tanana  Valley  Railway  also  runs  a 
gasoline  passenger  coach.  The  following  table  indicates  the  increased 
use  of  oil-burning  and  gasoline  en^es  in  Alaska: 
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HTHUCTURAL    MATERIAL   AND    MISCELLANEOUS. 

Thoro  wore  no  important  developniGnts  in  the  marble  or  gypswn 
industry  of  Alaska  in  1913,  While  marble  is  widely  distributed  in 
BouthodHtcm  Alaska,'  the  only  locality  of  production  in  1913  was  on 
Marble  IhIiuii!,  near  Shakan.  Here  quarrying  is  done  on  a  large 
Hcale.  S(jmo  development  work  was  done  on  marble  deposits  at  a 
number  of  difToront  localities  in  southeastern  Alaska. 

The  only  gypsum  deposit  thus  far  found  in  the  Territory  is  on 
Chichaguf  Island,  in  the  Sitka  district.  The  shipping  facilities  of 
the  plant,  which  is  close  to  tidewater,  were  improved  in  1913. 

Some  volcanic  tuff  (ash)  was  shipped  from  Kodiak  in  1913  foriksB 
as  an  abrasive.     This  was  derived  from  the  dCbria  resulting  from  t 
eruption  of  Mount  Katmai  in  June,  191^? 


LODE  MINING  IN  THE  KETCHIKAN  REGION. 


By  Fhiijp  S.  Smith. 


INTRODUCXION. 

During  the  investigation  of  the  stratigraphy  of  part  of  the  Ketchi- 
kan region  from  May  15  to  July  26,  1913,  almost  all  the  mines  and 
important  prospects  of  gold  and  copper  were  visited.  The  data  then 
acquired  form  the  basis  for  this  report  on  the  conditions  of  mining 
in  1913.  Detailed  descriptions  of  many  of  the  mines  have  been  given 
in  previous  reports  of  the  Survey  and  have  not  been  repeated  here. 
For  a  complete  description  of  the  earlier  mining  activities  in  the  Ket- 
chikan region  the  reports  by  the  Wrights,  Paige,  and  Kjiopf  should 
be  consulted.' 

MININO  CONDITIONS. 

Lode  mining  in  the  Ketchikan  region  was  not  active  in  1913.  Three 
copper  and  three  gold  mines  were  in  more  or  less  continuous  opera- 
tion and  about  a  score  of  prospects,  most  of  which  have  been  known 
for  several  years,  were  further  developed.  The  value  of  the  total 
production  from  all  the  mines  and  prospects  for  the  year  was  less 
than  $200,000.  This  production,  though  considerable  in  the  aggre- 
gate, passes  into  the  hands  of  a  few  operators,  so  that  the  community 
as  a  whole  has  less  interest  in  mining  than  in  the  enterprises  asso- 
ciated with  the  fishing  industry,  in  which  the  profits  are  more  widely 
distributed. 

<  Wright,  F.  B.  ani  C.  W.,  Lode  mlnlne  la  aoutbeBStcm  Alaska ;  U.  B.  Oeol.  Survey 
Bii[[.  2ei,  pp.  30-03,  IBOe. 

Wright,  C.  W.,  Lode  mlclns  In  BontheAatern  Alnalm:  H.  B.  Oeol.  Sncvej  Bull.  314, 
pp.  47-72,   1907. 

WtUht,  C.  W.,  and  Paige,  Sidney,  Copper  deposlla  on  Kaaaan  reniiiBUla,  Prince  ot 
W»ie»  IiUnd :  U.  8.  Geol.  Sacvej  Bull.  345,  pp.  08-115,  1908, 

Wilght,  C  W.,  Lode  T"l"1"g  in  sonUieaateTn  Alaslu :  U.  8.  GeoL  Snrre;  Bull.  SIS, 
pp.  78-07,  1908. 

Wright,  T.  B.  and  C.  W.,  The  KelchUan  and  Wransell  mining  dlsulcts,  Alaska :  U.  8. 
OeoL  Burrcr  BniL  347,  1008. 

Wriglil,  C,  Vi'.,  Mining  iii  BODtheaitern  Alaska:  V,  B.  GeoL  Borrer  Bull.  379,  pp.  67-80, 

moil. 

Kouiif.  Adblipb,  iliiiliig  In  Boatheasletn  Alaska:  U.  B.  GcdI.  Survey  Bull.  442,  pp. 
13S-H:1,   11)10. 

KaofC.  Adolph,  UlQlDg  Id  aontbMtlero  Alaska :  U.  B.  Oeol.  Burrey  BolL  480.  pp.  91-102, 
1011. 

(bt,  C,  W„  Gwlug;  und  ore  deposlta  of  Copper  Hoontaln  and  Eaaaan  Penlnmla, 
\  #101,  Burver  Pnf,  Paper  87  (In  pceai). 


76  lamsxjLL  bbsottbces  of  alabkjl,  isaz. 

The  waning  interest  in  mining  is  due  not  to  the  absence  of  minenli- 
zation  bat  rattier  to  the  lack  of  adequate  capital  and  intelligent  man* 
agement  for  the  prosecation  of  development  To  judge  frcHn  the 
area  examined  by  the  writer  last  summer  there  are  probaUy  many 
small  lodes  of  high  tenor.  The  future  mining  activitiea  in  the  re- 
gion, however,  depend  not  so  much  on  these  lodes  as  on  large  deposits 
of  low-grade  materiaL  In  this  region  of  strong  relief,  where  wato 
transportaticoL  by  ocean-going  vesseb  is  readily  accessible  and  where 
labor  and  supplies  are  litde  more  costly  than  in  Seattle  or  San  Fran- 
cisco, the  expense  of  mining  can  be  made  very  low.  The  attainment 
of  cheap  mining,  however,  requires  careful  selection  of  the  area  to 
be  mined,  considerable  original  outlay  of  capital,  and  a  skillfal  man- 
agement versed  in  the  most  efficient  of  modem  mining  praetioes.  Un- 
fortunately the  mines  that  have  been  opened  in  the  Ketchikan  region 
have  seldom  if  ever  had  the  advantage  of  this  desirable  comlnnation. 
With  the  failure  that  has  inevitably  resulted  from  the  lack  of  one  or 
more  of  these  requirements,  confidence  is  shaken  and  the  region  as  a 
whole  receives  a  setback  which  notakes  the  development  of  its  mining 
industry  increasingly  difficult 

MINES  AND  PBOSFECTS. 
BISTBXB  U  TION. 

Most  of  the  mineralization  occurs  in  those  regions  where  sedi- 
mentary rocks  are  intruded  by  igneous  rocks,  and  almost  all  the 
mines  and  prospects  lie  in  these  areas.  So  widespread  are  these  con- 
ditions, however,  that  few  places  in  the  Ketchikan  region  are  more 
than  a  short  distance  from  some  igneous  contact.  As  a  consequence, 
until  further  study  determines  the  other  factors  which  are  necessary 
to  produce  workable  ore  deposits,  almost  all  the  Ketchikan  region 
warrants  critical  examination. 

Although  mineralization  is  widespread  and  may  be  found  in 
nearly  all  the  rocks  of  the  region,  it  seems  to  be  especially  abundant 
in  the  belts  of  black  graphitic  quartzose  slates  and  schists  and  in  the 
vicinity  of  certain  limestones.  On  the  other  hand,  it  is  almost  en- 
tirely absent  from  the  larger  masses  of  granitic  rocks,  except  in  a 
rather  narrow  marginal  zone.  The  geologic  mapping  of  the  different 
terranes,  therefore,  should  throw  considerable  light  on  the  distribu- 
tion of  mineralization  and  should  show  the  geologic  relations  of  the 
known  mineral  deposits  and  indicate  the  places  where  similar  condi- 
tions may  prevail  in  imdeveloped  areas.  Unfortunately  investiga- 
tions have  not  yet  been  carried  far  enough  to  give  this  information, 
and  in  this  report  the  different  mines  and  prospects  are  described  by 
geographic  localities.  The  three  main  mining  areas  are  Prince  of 
Wales  Island,  the  mainland,  and  Bevillagigedo  Island.     Mining 
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work  in  each  of  these  main  areas  will  be  described  separately  and 
the  scattered  prospects  which  do  not  fall  into  one  of  the  above  sub- 
divisions will  be  described  under  the  general  heading  ^'  Miscellaneous 
localities." 

On  Prince  of  Wales  Island  the  most  active  mining  was  done  on 
E^arta  Bay,  Kasaan  Peninsula,  near  Port  Johnson,  and  near  the  head 
of  Hetta  Inlet.  At  Big  Harbor,  on  the  west  coast  of  the  island, 
copper  ore  was  produced,  but  the  property  was  not  visited  by  the 
writer.  Some  prospecting  was  in  progress  on  these  areas  and  also  on 
Cholmondeley  Soimd,  McLean  Arm,  Mallard  Bay,  and  Brownson 
Bay.  All  these  places  except  the  last  two  were  examined.  On  the 
mainland  development  has  been  in  progress  at  only  two  places — at  the 
head  of  Portland  Canal  near  the  international  boundary  (not  visited 
by  the  writer)  and  on  Cleveland  Peninsula  north  of  Ketchikan. 
On  Bevillagigedo  Island  the  only  active  mining  was  done  on  George 
and  Thome  arms,  fiords  a  short  distance  southeast  of  Ketchikan. 

PBnrCE  OF  WALES  ISLAND. 
KASAAN  BAY  AND  VICINTTY. 

Kasaan  Peninsula,  which  several  years  ago  was  the  scene  of  con- 
siderable copper  mining,  was  practically  deserted  by  miners  through- 
out 1913.  The  only  producing  property  was  the  Eush-Brown  mine, 
about^2  miles  inland  from  the  head  of  Karta  Bay.  The  development 
at  this  place  has  been  rather  fully  described  by  Wright,*  and  the  de- 
scription will  not  be  repeated  here.  Two  main  ore  bodies,  known 
locally  as  the  magnetite  and  the  sulphide  bodies,  have  been  exten- 
sively opened  and  another,  known  as  the  third  ore  body,  has  been 
slightly  prospected.  The  ore  occurs  mainly  in  the  form  of  chimneys 
whose  longer  axis  is  steeply  inclined  to  the  surface.  It  is  mined 
mainly  for  its  copper  content,  but  it  also  carries  considerable  gold 
and  so  large  an  amount  of  iron  that  the  smelters  allow  a  premium 
for  it.  Numerous  small  slips  intersect  the  ore  bodies  and  in  one  or 
two  localities  have  displaced  the  deposit  several  feet  Late  basic 
dikes  here  and  there  cut  the  ore  bodies,  but  have  not  been  affected  by 
faulting. 

Fourteen  men  were  employed  on  this  property  more  or  less  con- 
tinuously throughout  the  year.  A  new  boiler  and  hoist  were  in- 
stalled in  1913.  The  working  shaft  is  177  feet  deep  and  the  first  level 
has  been  driven  187  feet  and  the  second  177  feet.  A  winze  has  been 
sunk  to  open  a  third  level.  The  ore  is  conveyed  from  the  mine  to  the 
sea  by  a  narrow-gage  railroad  about  2  miles  long  and  is  there  loaded 
on  ocean-going  steamers. 

1  Wright,  C.  W.y  Geology  and  ore  depoMta  of  Copper  ICcdiiittlii 
A^bAb,  :  U.  S.  OeoL  Bnvrey  Prot  Paper  87  (In  pNH). 
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A  report  was  circalated  early  in  the  season  that  ^'^■^Ain  eofiper 
properties  east  of  the  Bush-Brown  mine  had  been  e^ainined,  widi 
a  view  to  their  purchase.  No  account  of  the  resalts  of  this  investi- 
gation has  been  received  and  presumaUy  the  terms  were  not  satis- 
factory. The  lack  of  mining  in  this  region  is  not  evidence  that  the 
deposits  have  been  exhausted,  for  at  several  places  the  ownen  expect 
an  early  resumption  of  work. 

Another  mining  center  in  the  neighborhood  of  Kasaan  Bay  that 
used  to  be  active  is  in  the  vicinity  of  HoUis,  a  settlement  on  Twelve- 
mile  Arm,  the  southern  prolongation  of  Kasaan  Bay.  Qnfy  one 
property  was  in  operation  at  the  time  of  the  writer's  visits  the  Bogos 
mine,  on  the  claim  formerly  known  as  the  Julia,  on  Harris  C^ek^ 
about  2^  miles  southwest  of  HoUis.  Five  men  were  employed  more 
or  less  continuously  on  the  property  and  in  May  were  mainly  en- 
gaged in  equipping  the  5-stamp  mill  which  th^  expected  to  have  in 
running  order  by  June  1.  The  mine  and  mill  are  situated  dose  to 
Harris  Creek,  a  stream  large  enough  to  furnish  water  power  to  run 
the  necessary  machinery.  Already  part  of  this  power  has  been  uti- 
lized by  means  of  a  6  by  8  foot  flume,  which  delivers  water  to  three 
turbines,  of  which  two  are  capable  of  developing  88  horsepower, 
and  the  third  25  horsepower. 

The  lead  that  has  been  mined  consists  of  numerous  quartz  stringerB 
and  veins  in  a  black,  somewhat  graphitic,  schistose  slate.  Both  the 
schist  and  the  vein  strike  in  general  N.  35°  E.  and  dip  northwest  at 
fairly  steep  but  variable  angles.  Near  the  surface  the  dip  is  ap- 
proximately 45°,  but  lower  down  it  flattens  so  much  that  in  the 
length  of  the  inclined  shaft — 205  feet — a  vertical  depth  of  only 
95  feet  is  attained.  The  average  dip  from  the  top  to  the  bottom  of 
the  shaft  is  therefore  less  than  28°.  The  width  of  the  material  mined 
ranges  from  2  feet  to  more  than  6  foot.  This  narrowing  and  sweUiug 
of  the  deposit  takes  place  parallel  both  to  the  dip  and  to  the  strike. 

The  ore  is  mainly  valuable  for  the  gold  it  contains.  Although  no 
accurate  determination  of  its  value  has  been  made  by  the  writer,  it 
is  reported  to  carry  gold  in  commorcial  quantities.  Sulphides  are 
scattered  through  both  the  quartz  and  the  inclosing  slates  but  do  not 
form  an  appreciable  portion  of  the  rock.  Pyrite  is  the  most  com- 
mon sulphide,  but  some  sphalerite,  clmlcopyrite,  and  galena  were  also 
recognized.  The  gold  is  said  to  be  mainly  native  and  is  especially 
abundant  near  the  contact  of  the  quartz  stringers  and  the  country 
rock. 

Only  a  small  production  has  been  made  from  this  property  in  the 
past,  but  it  should  be  materially  increased  when  the  mill  is  com- 
pleted. Some  ore  has  already  been  blocked  out  underground,  but 
this  development  should  be  continued  energetically,  so  that  a  suffi- 
cient reserve  may  be  kept  ahead  of  the  mill.    Some  rock  for  milling 
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can  be  obtained  from  the  old  dumps,  for  they  are  reported  to  assay 
nearly  as  high  as  the  vein  material  underground  and  would  therefore 
pay  for  reworking.  No  special  difficulties  in  mining  the  deposit  have 
so  far  been  met.  At  the  time  of  the  writer's  visit  the  lower  part  of 
the  shaft  and  certain  drifts  were  full  of  water,  which  had  been  col- 
lecting for  several  days,  but  the  mine  really  is  not  wet.  In  fact,  the 
operators  report  that  two  hours'  pumping  a  day  is  sufficient  to  keep 
the  mine  dry. 

No  work  has  been  done  for  several  years  at  the  Puyallup  and 
Crackerjack  mines,  which  lie  northwest  of  HoUis.  A  small  lot  of 
ore  was  shipped  from  the  Lucky  Nell  claim,  formerly  called  Flora 
and  Nellie,  but  no  statement  of  the  quality  or  tenor  was  obtained. 
A  little  prospecting  has  been  done  recently  on  the  Commander  group 
of  claims,  now  known  as  the  President  1  and  2,  which  lies  east  of  the 
Lucky  Nell  claim  and  is  about  6  miles  northwest  of  Hollis,  but  no 
production  has  been  reported.  The  old  group  of  claims  called  the 
George  group,  which  lies  between  Hollis  and  the  Julia  claim  on 
Harris  Eiver,  has  been  renamed  the  Hendy  1,  2,  and  3.  No  work 
has  been  done  at  this  place  for  several  years,  but  the  owners  pro- 
posed to  develop  the  claims  during  the  later  part  of  1913,  though  the 
work  had  not  been  started  at  the  time  of  the  writer's  visit.  Un- 
doubtedly some  work  is  done  annually  on  other  claims  in  this  region, 
but  probably  it  seldom  exceeds  that  required  by  law, 

CHOLMONDSLEY   SOUND   AND  VICINITr. 

No  productive  mining  was  in  progress  in  the  vicinity  of  Cholmon- 
deley  Sound  in  1913,  and  the  only  places  where  prospecting  was  at  all 
active  were  south  of  the  head  of  Dora  Bay  and  east  of  the  head  of 
Kitkim  Bay.  At  neither  place,  however,  were  more  than  two  or 
three  men  employed  at  a  time,  and  these  for  only  a  part  of  the  year. 

The  claims  near  Dora  Bay  are  situated  between  Mineral  Lake, 
which  discharges  into  the  north  arm  of  Moira  Sound,  and  Dora  Lake, 
a  tributary  to  Dora  Bay.  Three  claims  trending  approximately  north 
and  one  trending  northwest  have  been  staked  in  this  region.  These 
claims  are,  from  south  to  north,  the  Portland,  Seattle,  and  Portland 
No.  1 ;  the  transverse  claim  is  the  Clifton.  The  Clifton  and  Portland 
No.  1  overlap  in  part.  The  ore  from  all  these  claims  is  said  to  con- 
tain sphalerite,  galena,  and  copper  sulphides,  but  the  last  is  the  main 
source  of  value.  In  addition  to  these  base  metals  all  the  ore  is  said 
to  contain  some  gold.  In  certain  specimens  that  were  examined  a 
considerable  quantity  of  native  gold  was  intimately  associated  with 
the  sphalerite.  From  the  relation  of  the  sphaferite  and  gold  to  the 
quartz  in  which  they  both  occurred  the  most  reasonable  explanation 
of  their  association  is  that  an  earlier  series  of  quartz  veins  was  later 
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fractured  and  sulphides  with  gold  from  a  deep  seated  eonroe  ymn 
introdaoed. 

The  prospecting  east  of  the  head  of-Kkkon  Bay  wme  an  thadaimi 
formerly  known  as  the  CroBsus  groop.  The  ifoik  at  this  plaaais  ayd 
to  have  been  mainly  to  fulfill  assessment  leqaivmentB  bat  is  laported 
to  have  disclosed  sinne  &irly  good  ore.  The  cooiiljy 'lodc  ia  ahif^ 
contorted,  rather  massively  laminated  dark-green  adust  akaely  assO' 
ciated  with  limestones,    lliese  claims  were  not  vinted  by  tlie  write. 

FQBT  JOHNSOH  AHD  TIULNITX. 

Port  Johnson  is  a  small  indentation  on  the  east  coast  of  Prinee  of 
Wales  Island^  between  Moira  and  C!holmondeley  aoondsL  It  is  pa^ 
haps  the  best  known  from  the  settlement  Dolomi,  on  ita  north  Aon, 
A  few  years  ago  in  this  region  considerable  gdd  wilniwtg'  ^^  ^^  u 
marble  quarrjdng  was  done,  but  last  snnmier  only  one  mine  was  ia 
operation  and  the  settlement  was  nearly  abandoned.  Tha  Valpaniai 
mine  was  the  only  mine  in  operation,  but  several  prospectors,  in  so  &r 
as  their  slender  resources  would  permit,  were  activdy  developing 
their  holdings. 

The  Valparaiso  mine  is  situated  on  the  north  shon  of  Paul  lahe^ 
about  li  miles  northwest  of  Dolomi.  The  lake  is  connected  with  flu 
town  by  a  narrow-gage  track,  frcmi  the  end  of  whidi  the  mine  may 
be  reached  by  a  trail  along  the  shore  or  by  a  smaU  gasoline  laundL 
The  country  rock  in  the  vicinity  of  the  mine  consists  almost  ea- 
tirely  of  limestone  with  here  and  there  silicified  zones  and  quarts- 
impregnated  rock.  No  other  sedimentary  rocks  and  no  igneood 
rocks  were  recognized  in  the  underground  workings.  The  hanging 
wall  of  the  ore  body  is  in  almost  all  parts  of  the  mine  a  stron^j 
marked  slip  seam,  but  no  sharp  plane  of  division  occurs  on  the  fool- 
wall,  and  the  distinction  between  ore  and  waste  is  determined  by 
assays. 

A  mill  has  been  built  below  the  mine  near  the  lake  shore^  It  is 
equipped  with  a  battery  of  five  Hendy  stamps,  but  space  has  been 
arranged  so  that  this  number  can  be  doubled  without  much  altera- 
tion. The  ore  is  crushed  to  30  mesh  and  90  per  cent  of  the  gold  it 
contains  is  said  to  be  caught  either  in  the  mortar  box  or  on  the  plates 
of  the  battery.  The  pulp  from  the  stamp  is  led  by  gravity  to  a 
Chilean  mill,  in  which  it  is  ground  and  from  which  it  passes  to  clasa- 
fiers.  From  the  classifiers  the  fine  material  flows  to  slime  tables,  from 
which  the  tailings  are  discharged  into  the  lake.  little  metallic  ma- 
terial is  caught  on  the  tables.  Crushing  by  means  of  the  Chilein 
mill  after  the  ore  had  been  reduced  to  30  mesh  in  the  stamps  is 
said  to  increase  greatly  the  capacity  of  the  mill  over  that  obtained 
by  the  more  usual  practice  of  crushing  to  40  mesh  in  the  stamps. 
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One  of  the  problems  confronting  the  economical  development  of 
this  property  has  been  to  acquire  cheap  power.  At  present  wood 
costs  about  $2.50  a  cord,  but  by  the  time  it  is  delivered  at  the  boiler 
it  costs  nearly  $6.  A  solution  of  this  problem  that  has  been  con- 
sidered is  the  development  of  water  power  from  a  subterranean 
stream  which  debouches  on  the  hillside  several  hundred  feet  above 
the  lake.  This  water  evidently  comes  from  a  lake  that  lies  to  the 
north.  Apparently  it  flows  through  a  passage  in  the  limestone  that 
forms  the  country  rock,  appearing  at  the  surface  again  where  the 
limestone  gives  place  to  schist.  The  operators  of  the  mine  estimate 
the  volume  of  this  stream's  discharge  at  150  to  600  miner's  inches. 
If  as  great  a  volume  of  water  is  available  throughout  the  year,  it 
would  be  a  source  of  considerable  cheap  power. 

East  of  the  Valparaiso  and  west  of  the  tramroad  to  James  Lake 
a  number  of  claims  have  been  staked,  on  many  of  which  considerable 
work  has  been  done  in  the  past,  but  at  present  they  are  idle.  Several 
veins  have  been  distinguished  by  the  prospectors  and  given  dif- 
ferent names.  Casual  examination  of  the  region  seemed  to  indi- 
cate that  many  of  these  distinctions  are  unwarranted  by  the  informa- 
tion now  available,  and  the  belief  is  expressed  that  practically  all 
represent  the  same  general  shattered  zone.  The  character  of  the 
mineralization  in  all  the  area  is  essentially  the  same,  although  the 
amount  differs  considerably  in  different  places.  As  a  rule  the  gangue 
minerals  are  similar  throughout  the  area,  but  on  the  Pauline  claim, 
in  addition  to  the  common  minerals,  greenish,  slightly  translucent, 
compact  muscovite  was  observed. 

East  of  the  tramroad  to  James  Lake  a  little  prospecting  has  been 
done  on  the  Beauty  claim,  about  half  a  mile  north  of  Dolomi,  and  on 
the  Fortune  and  Moonshine  claims,  about  a  quarter  of  a  mile  farther 
north.  The  Fortune  and  Moonshine  claims  lie  near  the  contact  of 
a  dark  quartzite  and  metamorphic  limestone.  The  quartzite  is  inter- 
sected by  numerous  and  irregular  quartz  veins,  which  range  in  width 
from  mere  films  to  12  inches.  Usually  the  vein  quartz  is  glassy  and 
crystalline.  The  gold  recovered  is  native  and  occurs  in  the  quartz 
veins  and  also  in  the  graphitic  quartzite  contiguous  to  the  veins. 
Some  gold  is  reported  to  have  been  found  on  the  surface  of  the 
quartz  crystals.  The  vein  gold  is  said  to  be  worth  about  $16  an 
ounce.  Sulphides  are  more  apparent  in  the  vein  material  from  this 
deposit  than  in  that  found  on  most  of  the  other  prospects  exam- 
ined and  are  composed  mainly  of  pyrite  and  gray  copper.  A  small 
production  has  been  made  from  this  property  by  a  prospector,  who 
has  pounded  up  selected  ore  in  a  hand  mortar  and  recov^ered  the  f/oid 
by  panning. 

60663*»— Bull.  692—14 6 
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MOB*  MKJXO   axd  TICUCHT. 

I^1^»«ctiiig  in  tta  Tiesu^  of  Moira  Sound  UDoant«d  to  little 
■MS*  dm  Ae  UBBal  aMMBMBt  work  required  by  law.  Between  tlie 
llMd  of  KocUi  Ana  and  IGnenl  Lake  ihe  copper  miiHs,  once  active, 
vcn  idle  ttmnghoai  the  jcar  and  the  only  person  in  tbe  region  vts 
a  MHU  vbo  lonhwi  afis  the  various  properti^  and  as  opportunity 
vffvad  did  a  little  pruHiwctiiig.  Efforts  have  been  made  to  proepect 
fnttlMr  tiie  Navaho  daim,  fortnerly  called  the  Hope  claim,  viaA 
lin  bikwflHi  GaniMcy  Gene  and  Xortb  Arm.  Ko  important  new  di^ 
eoieriea^  hamvwm,  have  beea  made  at  this  place. 

Vo  pnidnctivB  vodk  waa  done  during  la^t  year  on  any  of  tlie  prop- 
artiM  a^aomt  to  KiUack.  Obly  one  person  now  lives  in  tiiL  re- 
fpgm,  And  aUKMi^  part  of  hia  time  is  spent  in  prospecting  little  new 
woA  haa  been  aneomplidied.  Reports  were  current  that  plans  were 
voder  waj  to  m^iea  &a  KiUack  mine,  but  ihej  were  not  verified. 
The  iitnwgiy  &iilted  and  defornted  structures  in  this  re^tm  nn- 
doabtedly  irill  increaaB  tba  difflculty  and  espeti^  of  mining-. 

A.  aBaall'iini^ect  luthotonot  reported  lies  in  tbe  small  bigbt  nortb 
of  Black  Paant)  at  the  eDtiance  of  X  ibiack  Anrliorage.  The  lead  had 
beea  opened  by  means  of  a  vatitiil  ^haft,  now  full  of  water,  and  bj 
a  Aatt  adlL  The  coonby  rock  is  an  agglomeratic  or  pyrocUstic 
igneooJB  rock  trending  east  and  dipping  EOuth.  Xot  far  away  an 
infaolted  mute  of  black  shales  and  slates  was  exposed.  "Work  at  Uiis 
place  had  been  abandoned  only  a  relatively  short  time,  but  the  ex- 
posures did  not  seem  to  be  sufficiently  encouraging  to  warrant  fur- 
ther development  at  present. 

mYeAN  ABM  AUn   MALLARD  BAT  KKCIOS. 

Seren  miles  north  of  Cape  Cliacon,  the  extreme  southern  point  of 
Prince  of  Wales  Island,  is  McLean  Arm,  a  fiord  about  5  miles  long. 
A  slight  indentation  immediately  south  of  this  arm  is  caUed  on  the 
charts  of  the  Coast  and  Geodetic  Surrey  lilallard  Bay.  but  according 
to  local  usage  thia  name  correctly  applies  to  the  next  bay  south, 
which  is  called  on  the  charts  Stone  Rock  Bay.  Without  presiiming 
to  decide  which  of  these  names  is  correct,  tbe  writer  has  accepted 
the  nomenclature  adopted  for  tlie  cliarts,  and  in  the  following  notes 
the  name  Mallard  Bay  is  used  for  the  first  bay  south  of  McLean  Arm. 
-  The  coontiy  rock  in  the  neighborhood  of  McLean  Arm  is  composed 
chiefly  of  a  medium  coarse-grained  granodiorite,  similar  in  physical 
aspects  to  the  intmsiTe  rocks  of  the  Coast  Range  farther  east.  South 
of  Mallard  Bay  the  coimtiy  rock  is  also  igneous  in  origin,  but  differs 
from  that  to  the  north  in  that  it  is  much  more  porphyritic.  It  may 
be  of  the  same  age  as  the  granodiorite  and  may  possess  a  ditferent 
appearance  because  of  having  cooled  ucder  different  conditions. 
Between  these  two  areas  of  deep-seated  Igneous  rocks  is 
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belt  of  greenstones  and  greenstone  schists.  The  relation  of  the 
greenstone  to  the  granitic  rocks  was  not  apparent  in  the  exposures 
examined,  but  the  impression  gained  was  that  the  greenstone  had 
been  brought  into  its  present  position  by  faulting.  The  greenstone 
outcrops  along  the  south  shore  of  Mallard  Bay  and  its  trend  is 
slightly  north  of  west,  so  that  it  is  again  exposed  near  the  head  of 
McLeflA  Arm. 

Along  the  belt  of  greenstone  claims  have  been  located.  These  are, 
from  east  to  west,  the  Veda  group,  the  Apex-Adit  group,  the  Hillside, 
and  the  Wano.  Although  the  claims  hare  been  located  a  number  of 
years,  none  hud  been  brought  to  a  producing  stage  and  none  is  being 
developed  continuously.  Copper  is  said  to  be  the  main  metal  of 
value  in  the  ore  and  occurs  as  chalcopyrite.  This  sulphide  is  most 
abundant  in  the  greenstone  and  schist,  but  in  places  it  is  also  found  in 
the  granitic  rocks. 

A  little  prospecting  has  also  been  done  farther  south  in  the  vicinity 
of  Stone  Kock  Bay.  This  place  was  not  visited,  but  from  reports  of 
prospectors  the  country  rock  is  dominantly  the  same  porphyritic 
granitic  rock  that  occurs  south  of  the  belt  of  greenstone.  A  short 
distance  northwest  of  the  head  of  the  bay  claims  are  being  prospected 
by  Decker  and  West,  and  about  2  miles  from  the  head  of  the  bay  on 
the  north  shore  of  a  small  lake  are  claims  locally  known  as  the 
Hanson  prospect.  The  main  metal  of  value  recovered  from  the  ore 
is  reported  to  be  copper,  but  no  reliable  information  as  to  the 
tenor  or  extent  of  the  deposits  was  obtained. 

HETTA  INI^ET  AND  VICINITr. 

The  region  near  the  head  of  Hetta  Inlet  has  long  been  the  greatest 
producer  of  copper  ore  in  the  Ketchikan  region.  Although  it  still 
produces  the  greatest  quantity  of  copper  ore,  mining  activities  have 
dwindled,  until  in  1918  it  contained  only  one  producing  mine. 
This  mine,  the  Jumbo,  owned  by  the  Alaska  Industrial  Co.,  is 
located  about  8  miles  south  of  the  town  of  Sulzer.  About  50  men 
are  employed  more  or  less  continuously  throughout  the  year.  The 
ore  is  delivered  by  an  aerial  tram  from  the  mine  to  bunkers  at  the 
wharf,  from  which  it  is  loaded  onto  ocean-going  steamers  and  trans- 
ported to  the  Tacoma  smelter.  No  notable  developments  occurred 
during  the  year,  and  mining  was  carried  on  at  the  same  places 
and  with  the  same  general  results  as  in  the  past.  The  facts  re- 
garding the  geology  and  mining  developments  in  the  neighborhood 
of  this  ndne  have  been  given  in  considerable  detail  by  Wright^  in 
a  recent  report  and  will  not  be  repeated  here. 

^  Wlf^f,  C  W.>  Oeoldgy  apd  dre  deposits  of  Copper  MountaiA  and  Kasaan  Peninsula, 
Aladia:  U.  8.  Oeot  Sorvey  Prof.  Paper  87  (in  press). 


if 


,fi4  MtKEHAL  BESOUBCES  OF  AUSKA,  1913.  ^^^^H 

The  Copper  Mountain  group  of  claims,  formerly  an  iroportaot 
copper  produppr,  lying  south  of  the  Jumbo  claims,  was  not  visited 
by  the  writer.  To  judge  from  reports,  none  of  these  daims  were 
productive  in  1913.  I*rospecting,  however,  was  carried  on  at  several 
places  on  this  property,  and  some  ore  that  seemed  to  promise  well 
is  reported  to  have  been  found,  No  indications  that  work  will  be 
resumed  on  this  property  in  the  near  future  were  seen.  The  geology 
and  mineral  resources  of  this  group  of  claims  have  also  been  fully 
described  in  the  report  by  Wright  mentioned  above. 

Near  Lime  Point,  at  the  extreme  southern  entrance  to  Hetta 
Inlet,  a  little  prospecting  has  been  carried  on.  As  yet,  however,  not 
enough  has  been  accomplished  at  this  place  to  show  the  character 
and  extent  of  mineralization, 

BIO  IIAJCBOR  MINE. 

On  the  west  coast  of  Prince  of  Wales  Island,  near  the  head  of  ttie 
bay  locally  called  Big  Harbor  but  on  the  Coast  and  Geodetic  Sunej 
charts  called  Trocadero  Bay,  lies  the  Big  Harbor  mine.  This  place 
was  not  visited,  but  the  following  notes,  gathered  from  a  number  uf 
sources,  afford  wliat  is  believed  to  be  a  fairly  accurate  description 
of  the  general  developments. 

Big  Harbor  mine  may  be  reached  directly  by  ocean-going  vessels, 
as  deep  water  extends  all  the  way  up  to  the  company's  wharf.  No 
ehips  except  those  under  special  charter,  however,  call  at  this  place, 
so  that  it  is  rather  inaccessible.  The  air-line  distance  from  salt 
water  at  Trocadero  Bay,  on  the  west  side  of  Prince  of  Wales  Island, 
to  salt  water  on  Twelvemile  Arm,  on  the  east  side  of  the  island,  is 
less  than,  10  miles.  A  trail  over  a  relatively  low  divide  connects  these 
two  bays. 

The  main  underground  developments  consist  of  two  shafts,  each  of 
which  is  about  50  feet  deep.  These  shafts  are  situated  about  one- 
third  of  a  mile  from  the  beach,  at  an  elevation  of  about  250  feet 
above  the  sea,  and  about  100  feet  of  crosscuts  and  180  feet  of  drifts 
have  been  driven  from  them.  Slopes  have  been  blocked  out  and 
during  the  year  some  ore  was  shipped  from  this  property  to  the 
Tacoma  smelter.  The  ore  is  mainly  valuable  for  its  copper  content, 
but  it  also  contains  accessory  values  in  gold.  According  to  Knopf,' 
"the  ore  was  reported  to  consist  of  chalcopyrite  in  a  lime  gangue, 
but  the  samples  shown  to  the  writer  proved  to  be  a  highly  siliceous, 
eericitic  schist,  carrying  disseminated  chalcopyrite  and  pyrite.  Some 
ore  rich  in  black  zinc  blende  was  seen  that  came  from  the  same  local- 
ity." The  ore  as  shipped  is  reported  to  contain  normally  less  t^ao 
20  per  cent  silica  and  slightly  more  than  that  amoimt  of  iron.     No 

tea  Alaska :  V.  S.  Geol,  Survey  Bnll,  460,  p.  102, 


LODE  MUTING  IK  THE  KETCHIKAK  EEQIOK.  85 

reliable  information  as  to  the  character  of  the  country  rock  has  been 
obtained.    At  Soda  Springs  Bay,  10  miles  to  the  south,  carboniferous 

limestone  outcrops ;  less  than  10  miles  to  the  north  Upper  Devonian 
limestones,  argillites,  and  quartz  are  exposed  on  Klawak  Inlet,  and 
less  than  10  miles  west  of  Big  Harbor  Upper  Devonian  limestone  is 
exposed  on  San  Juan  Bautista  Island.  In  other  parts  of  Prince  of 
Wales  Island  rocks  of  approximately  the  same  age  are  strongly  min- 
eralized. The  conclusion  that  the  rocks  occurring  in  the  vicinity  of 
the  Big  Harbor  mine  are  of  this  same  general  age,  namely,  late 
Paleozoic,  seems  justified. 

MAINLAND. 
SMUGGLERS  CX)VB  PROSPECTS. 

On  Cleveland  Peninsula  the  two  main  places  at  which  mining  has 
been  active  in  the  past  are  at  the  head  of  Smugglers  Cove  and  on 
the  west  side  of  Helm  Bay.  These  bays  indent  the  southeastern 
coast  of  Cleveland  Peninsula  and  are  25  to,  30  miles  northwest  of 
Ketchikan.  At  the  time  of  the  writep^s  visit  no  mining  was  in 
progress  in  the  vicinity  of  Smugglers  Cove,  but  later  in  the  season 
several  of  the  claims  were  reported  to  have  been  purchased  by  a  com- 
pany that  proposed  to  actively  develop  them.  Exact  information 
regarding  this  enterprise  is  not  yet  at  hand,  and  consequently  the 
operations  are  not  discussed  in  this  report 

On  the  Old  Glory  claim,  which  lies  about  IJ  miles  northwest  of 
the  head  of  Smugglers  Cove,  several  openings  have  been  made.  The 
new  camp  is  built  at  an  elevation  of  about  900  feet,  and  near  it  is  a 
crosscut  110  feet  long,  from  the  inner  end  of  which  a  70-foot  drift 
has  been  turned  oflf  to  the  south.  The  lead  trends  about  N.  20°  W. 
and  dips  steeply  west.  The  vein  consists  almost  entirely  of  quartz 
and  contains  only  a  small  quantity  of  sulphides.  Free  gold  was  ob- 
served in  several  of  the  specimens  and  is  said  to  be  sufficiently  abun- 
dant to  warrant  mining.  Southeast  of  the  new  crosscut  and  drift  is 
an  old  adit,  now  somewhat  caved,  75  feet  long.  To  the  left  and 
slightly  lower  is  another  adit  on  the  same  vein.  The  presence  of  the 
vein  between  the  two  adits  has  been  proved  by  means  of  several 
prospect  pits.  The  country  rock  throughout  this  group  of  claims  is 
^greenstone  schist,  with  niunerous  quartz  stringers.  Samples  of  the 
disintegrated  material  on  the  surface  near  the  vein  disclosed  many 
small  particles  of  gold.  Facilities  were  not  at  hand  for  determining 
whether  this  gold  was  entirely  derived  from  free  gold  in  the  vein  or 
had  been  originally  carried  in  the  sulphides  and  separated  from  them 
by  oxidation. 

West  of  the  Old  Glory  claim  is  the  American  Eagle  claim.  On 
this  property  a  short  crosscut  has  been  driven  and  drifts,  each  100 
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JMi  long,  hare  been  turned  off  to  the  northwest  and  southeast.  The 
Tcon  trends  about  N.  35"  W,  and  dips  south.  The  country  rock 
appears  to  be  the  same  as  that  on  the  Old  Glory  claim. 

About  half  a  mile  west  of  the  /Vmerican  Eagle  claim  is  a  property 
formerly  called  the  Keystone,  later  known  as  the  Bradley,  and  now 
nuiMid  the  London  claim.  The  underground  developmenta  at  tbit 
plue  consist  of  a  crosscut  150  feet  long,  trending  N.  30°  E^ 
irom  which  drifts  have  been  run  120  feet  N.  60°  W.  and  105  feet  9- 
W  E.  An  old  raise  connects  the  inner  end  of  the  crosscut  with  the 
sarfsce.  The  dip  of  the  vein  is  in  general  very  steep  toward  the 
luntliieast,  but  in  places  it  is  vertical.  The  vein  is  split  info  niuner- 
OOB  quartz  stringers,  which  show  considerable  slickensiding.  Calcito 
and  siderite  are  associated  with  the  quartz  in  the  gangue.  The  main 
Ttlne  of  the  ore  is  reported  to  be  its  free  gold  content.  A  fine  water- 
power  site  is  located  near  the  coast  about  H  miles  from  the  mine. 
Two  falls,  the  upper  one  25  feet  and  the  lower  one  nearly  75  feel, 
not  more  than  500  feet  distant  from  each  other,  discharge  sufficient 
water  into  the  head  of  Smugglers  Cove  to  furnish  &  very  economidt 
means  of  supplying  power  for  mining  and  milling.  | 

nZI-M   BAT   AND   \^CI^"I■n'. 

The  Gold  Standard  group  of  claims  on  Helm  Bay  was  at  one 
time  the  scene  of  considerable  mining  activity,  but  no  work  has  been 
done  (here  for  sis  years.  Many  of  the  buildings  and  a  large  part 
of  the  tram  line  tliat  was  built  on  trestles  have  collapsed,  though 
tha  mill  still  seems  to  be  in  fairly  good  condition.  The  ownership 
of  the  claims  is  said  to  be  in  dispute,  and  this  is  given  as  one  of  the 
reasons  why  the  property  is  lying  idle.  A  little  prospecting  was  done 
in  1913  at  a  place  about  a  quarter  of  a  mile  from  the  shore  by  one 
man,  who  was  stripping  a  series  of  quartz  stringers  that  trend 
N.  10°  E.  and  dip  CO"  W.  Considerable  pyrite  occurred  in  the 
veins.  The  stripping  had  exposed  a  width  of  about  16  feet,  and 
through  this  distance  small  quartz  stringers  formed  an  irregular 
network. 

Some  placer  gold  has  been  obtained  from  the  hillside  detritus 
near  the  main  shaft  of  the  Gold  Standard  group  by  a  placer  miner, 
who  v\-orked  on  the  ground  a  considerable  part  of  the  summer.  The 
gold  occurs  in  rather  angular  semicrystalline  aggregates,  and  many 
of  the  pieces  have  quartz  and  chlorite  schist  adhering.  These  char- 
acteristics point  to  the  conclusion  that  the  gold  has  been  little  trans- 
ported and  probably  is  a  residual  placer  below  the  outcrop  of  the  v?io 
rather  than  a  normal  creek  placer.  The  gold  is  said  to  be  920  fine. 
Only  a  small  production  was  made,  as  much  of  the  promising  area 
had  been  covered  by  the  waste  dumped  from  the  lode  mine  above. 
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West  of  the  head  of  Helm  Bay  and  three- fourths  of  a  mile  inland 
occurs  the  contact  of  black  slates  with  the  greenstone  that  forms 
much  of  the  country  rock  to  the  west.  A  lake  half  a  mile  long  lies 
near  this  contact,  and  the  hills  rise  steeply  to  the  northeast  and 
southwest  West  of  the  lake  one  group  of  claims  has  been  staked  but 
has  not  been  prospected.  East  of  the  lake  occur  numerous  small  gold- 
bearing  quartz  stringers,  several  of  which  have  been  sampled  and  are 
reported  to  parry  gold  in  commercial  quantities,  but  none  of  them 
has  been  opened  up.  On  th&  Quartzite  Ledge  claim  an  adit  had  been 
driven  a  few  feet  on  a  greenstone  which  contained  a  small  amount  of 
calcite  and  disseminated  sulphides.  The  leads,  however,  have  not 
come  up  to  expectations,  and  one  by  one  the  claims  have  been  re- 
linquished until  now  practically  the  whole  region  is  open  for  location. 

PORTLAND  CANALi  AND  VICINITT. 

The  mining  developments  on  Portland  Canal  were  not  visited  by 
the  writer  owing  to  lack  of  time.  Mr.  W.  S.  Polsen,  of  Ketdiikan, 
however,  who  is  familiar  with  that  region,  furnished  much  of  the 
following  information.  No  production  has  been  made  from  this 
district,  but  prospecting  has  received  an  impetus  from  the  recent 
building  by  the  Dominion  Government  of  a  road  up  Salmon  River, 
through  United  States  territory,  to  reach  claims  on  the  Canadian 
side  of  th^  line.  This  road  has  made  the  region  accessible  and  has 
materially  reduced  the  cost  of  transporting  supplies  into  the  miner- 
alized area. 

Most  of  the  prospecting  has  been  done  in  a  belt  of  schists  and 
metamorphic  rocks  that  lies  along  the  inner  or  eastern  margin  of  the 
great  area  of  intrusives  which  form  the  country  rock  westward  along 
Portland  Canal.  The  belt  of  schists  is  wedge-shaped,  being  bounded 
on  the  east  by  a  smaller  granitic  mass  which  lies  1  to  5  miles  east  of 
the  main  mass  of  the  western  intrusive.  Numerous  smaller  intrusives 
also  cut  the  schists.  The  schists  apparently  form  the  continuation 
of  the  rocks  which  in  British  Columbia  have  been  called  by  McCon- 
nell  ^  the  Bear  Eiver  formation  and  described  by  him  as  comprising 
"  porphyrite,  tuflf,  breccia,  agglomerate,  etc." 

Mineralization  is  reported  to  be  widespread  and  occurs  both  in  dis- 
tinct veins  and  in  mineralized  zones.  Pyrite  is  the  most  common 
metallic  mineral  and  is  even  more  abundant  in  the  schists  than  in 
the  veins.  Gold  is  the  main  valuable  mineral  for  which  this  type 
of  deposit  has  been  exploited.  Certain  of  the  prospects  have  been 
developed  on  deposits  whose  main  metallic  mineral  is  galena.  This 
type  is  principally  valuable  for  the  silver  contained  in  the  ore. 

1  McConnell,  B.  G.,  Salmon  River  district :  Canada  Geol.  Survey,  Dept.  Mines,  Summary 
Bept.  for  101 1»  pp.  50-56,  1013. 
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As  only  a  small  amount  of  work  has  been  done  on  any  of  these 
prospects  little  has  been  definitely  determined  about  the  ore— its 
commercial  tenor,  its  persistence  in  depth,  its  tnining  or  milling 
qualities  are  still  unknown.  In  regard  to  the  persisteaoe  of  the  on 
in  depth  it  should  be  remembered  that  althon^  most  <tf  the  minerili- 
zation  is  in  the  schists  some  occurs  also  in  the  granite.  This  oonditioB 
indicates  that  the  ore  bodies  are  not  necessarily  limited  in  depth  ly 
the  granite  but  extend  into  it  To  what  depth  this  peinetratioa  gOM 
should  be  carefully  determined.  In  a  region  like  that  at  the  head  of 
Portland  Canal,  where  the  granitic  rock  nowhere  lies  very  deep  bdow 
the  surface,  the  determination  whether  or  not  the  mineralisttion  cob 
certain  of  the  batholithic  masses  is  important 

BEVILLAGiaEDO  ZBULND. 
LONDEVAN  MINB. 

The  only  mining  on  Bevillagigedo  Island  during  1018  was  done 
on  George  and  Thome  arms.  On  George  Arm  some  Tnining  ^^as  doDB 
at  the  Londeyan  property,  on  the  west  side  of  the  bay,  about  10 
miles  from  the  head,  and  work  was  continued  at  the  Peterson  pros- 
pect, 3  miles  farther  south,  and  at  the  Mahoney  proBpedj  which  ww 
formerly  known  as  the  Ash  prospect,  about  the  same  distance  to  the 
north. 

At  the  Londevan  mine  six  men  were  employed  until  the.  later  part 
of  May.  The  mine  was  then  closed  and,  according  to  report^  his 
not  been  reopened.  No  ore  was  shipped  from  this  property  but  has 
been  dumped  in  a  stock  pile  near  the  water's  edge.  In  the  early 
development  of  the  property  numerous  surface  excavations  disclosed 
ore  that  seemed  to  promise  well.  Difficulty  in  developing  the  deposits 
by  shafts  led  to  the  driving  of  a  long  crosscut  from  a  point  near  sea 
level  to  intersect  the  vein  in  depth.  The  crosscut  was  started  about 
185  feet  above  the  sea  on  the  Portal  claim  and  was  driven  about 
S.  75  "^  W.  more  than  2,000  feet  to  the  vein  and  drifts  turned  oflF  to 
the  north  and  south.  Several  small  veins  were  intersected  in  the 
crosscut ;  one  at  850  feet  from  the  entrance  was  about  18  inches  thick, 
one  at  1,000  feet  was  about  2  feet  thick,  and  one  at  1,200  feet  beveled 
the  crosscut  at  an  angle,  so  that  its  thickness  was  indeterminate  but 
considerably  greater  than  that  of  the  preceding  veins.  Between 
these  last  two  veins  are  two  fault  zones,  one  tending  approximately 
east  and  tlie  other  more  nearly  north.  These  faults  have  afforded 
planes  along  which  water  penetrates  freely.  In  consequence  this  part 
of  the  crosscut  is  wet,  but  the  water  is  readily  carried  off  by  the 
slope  of  tlie  crosscut. 

About  800  feet  beyond  the  vein  last  noted  is  the  main  vein.  At  the 
place  where  it  was  first  cut  it  was  3  to  4  feet  wide  and  dipped  west- 
ward.   Drifts  were  turned  off  on  it,  the  one  to  the  north  being  over 
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600  feet  long  and  the  one  to  the  south  about  1,800  feet  long.  The 
vein  in  the  northern  drift  consists  of  a  number  of  small  stringers, 
which  separate  and  unite  in  an  intricate  fashion.  A  strongly  marked 
plane  of  movement  appears  to  form  the  footwall  of  the  vein  through- 
out the  northern  drift.  At  the  north  end  of  the  drift  the  vein 
gradually  narrows  until  it  almost  entirely  disappears,  but  the  foot- 
wall  fault  plane  continues.  At  the  north  end  of  this  drift  a  crosscut 
has  been  driven  west  and  a  large  mass  of  white,  glassy,  little-min- 
eralized quartz  disclosed.  In  the  southern  drift  the  hanging  wall 
is  remarkably  smooth  and  appears  to  be  a  fault  plane,  dipping  about 
65°  W.  At  the  face  the  vein  is  much  broken,  and  considerable  water 
comes  into  the  mine  along  the  fracture  planes.  At  the  face  the  quality 
of  the  ore  is  said  to  improve,  and  the  width  of  the  vein  is  fully  as 
great  as  at  any  other  place  in  the  mine. 

The  country  rock  throughout  the  mine  is  dark  schist  with  a  greasy 
graphitic  luster.  The  cleavage  planes  are  not  strongly  contorted 
and  appear  to  dip  in  a  uniform  direction,  except  in  those  places 
where  later  faulting  has  interrupted  the  normal  inclination.  No 
granite  or  limestone  was  recognized  in  the  underground  workings. 
All  the  schist  is  more  or  less  mineralized  with  iron  pyrite.  In  fact,  it 
is  difficult  to  obtain  even  a  hand  specimen  that  does  not  show  cubes 
of  this  mineral.  This  condition  is  rather  surprising,  for  the  veins 
do  not  show  a  large  amount  of  pyrite.  Sulphides,  it  is  true,  occur  in 
the  veins,  but  at  a  rough  estimate  they  form  less  than  5  per  cent  of 
the  volume.  Pyrite  is  the  most  abundant  of  the  sulphides,  but  some 
sphalerite,  galena,  and  a  very  little  copper  pyrite  were  also  recog- 
nized. Much  of  the  gold  reported  to  occur  in  the  vein  is  said  to  be 
native,  but  no  careful  test  of  the  quantity  carried  in  the  sulphides 
has  been  made.  The  gold  tenor  is  said  to  increase  markedly  in  those 
places  in  the  vein  where  galena  is  abundant,  as  at  the  end  of  the 
southern  drift. 

The  average  tenor  of  the  ore  was  not  disclosed,  but  it  is  regarded 
by  the  owners  as  rather  low.  The  estimated  back  of  ore  above  the 
crosscut  level  of  over  1,000  feet,  the  convenient  shipping  facilities, 
and  the  good  surfaces  to  break  to  in  mining  should  permit  develop- 
ment at  a  rather  low  cost.  Much  money  has  been  spent  on  the  prop- 
erty, but  even  more  will  be  required  to  develop  the  mine  to  a  pro- 
ducing stage.  The  need  for  additional  outlay  probably  has  caused 
the  temporary  shutting  down  of  the  property. 

MAHONEY  PROSPECT. 

The  Mahoney  prospect  is  on  the  small  bay  on  the  west  side  of 
George  Arm,  about  3  miles  north  of  the  Londevan  mine.  A  drift 
about  25  feet  long  has  been  driven  N.  15®  W.  on  some  mineralized 
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Btringers  that  can  be  traced  undergi'Dimd  for  nearly  175  feet.  The 
U&t  76  to  100  feet  of  this  drift  Hes  in  burren  rock,  with  no  signs  of 
mineralizatinn.  At  the  northern  end  of  ihe  drift  a  strongly  marked 
fault  trends  N.  75"  E.  This  fault  has  been  followed  for  a  short  di* 
ttinco  east  and  west  of  llm  drift  as  tliough  in  an  attempt  to  Snd  (he 
rein.  Tho  Aoarch  apparently  was  not  successful  and  was  abandoned 
The  country  rock  in  the  drifts  and  crosscuts  is  inainly  rather  heavy, 
dark-colored  blocky  schist,  but  near  the  shore  a  nearly  black  ottrelile 
aiiist  and  farther  to  the  northeast  a  schistose  conglomerate  are 
ex[K)eed.  A  small  amount  of  limestone  also  outcrops  in  tills  nei^i- 
borhood. 

On  the  hillside  above  the  prosi>ect  is  a  narrow  stringer  cnnyijig 
some  galena,  which  occurs  both  in  well-formed  crystals  snd  in  com- 
pact fine-grained  masses.  The  vein  is  narrow,  in  few  places  beijig 
more  than  about  8  inches  wide.  It  has  boen  traced  by  numerous 
shallow  pits  and  trenches  for  several  hundred  feet.  The  ore  tlius 
exposed  is  much  superior  to  any  seen  in  tlie  underground  workinss- 
In  general  the  dip  of  the  vein  is  rather  low.  Not  far  away  is  a  small  ' 
mass  of  granite,  which  from  its  nearness  suggests  a  genetic  relatiun 
to  the  vein. 

PrPERBOK  PIlOaPKOT. 

The  Peterson  prospectj  formerly  called  the  Surprise  group  of 
claims,  is  situated  on  the  west  side  of  George  Arm,  nbout  2  miles 
south  of  the  Ixmdevan  mine.  Only  a  liltle  work  has  been  done  there 
lately.  Practically  the  (Hily  mining  has  been  the  opening  namr  tbt 
shore  of  two  drifts  north  and  south  of  the  creek.  Ths-aorthem  drift 
is  about  35  feet  long  and  trends  N.  25°  W. ;  the  vein  exposed  in  it 
dips  about  70°  E.  Considerable  shattered  quartz  appears  oti  tbt 
footwall,  but  the  drift  is  driven  on  a  much-brecciated  black  nuneral- 
ized  schist  similar  to  that  forming  the  country  rock  at  the  Lmdevin 
mine.  As  at  the  Londevan  mine,  the  quartz  appears  to  cany  rather 
smaller  amounts  of  sulphides  than  the  schists.  The  sulphides  in  the 
country  rock  are  almost  exclusively  pyrite,  but  in  the  vein  Uwy  are 
pyrite,  galena,  sphalerite,  and  copper  pyrite.  Hie  retativa  abun- 
dance of  these  minerals  is  approzimately  in  the  order  muned,  pyrite 
being  by  far  the  most  abundant. 

TUOBNE    ARM    PROSPECTS. 

About  two-thirds  of  a  mile  northeast  of  the  head  of  Moth  Cove, 
a  small  bay  on  the  west  side  of  Thome  Arm  near  the  entrance,  an 
claims  of  the  Gold  Standard  Mining  Co.  These  claims  are  located 
on  the  belt  of  calcareous  schists  that  lie  northeast  of  the  niil»>wide 
granitic  intrusion  which  outcrops  along  the  shores  of  Ho^  Cove. 
The  dominant  structure  of  the  schists  is  their  cleavage,  which  s 


LODB  HIKIKG  IN  THE  KETCHIKAN  HEQION.  01 

in  general  N.  68°  W.  and  dips  at  rather  low  angles  to  the  south.  The 
vein  on  which  most  development  work  has  been  done  trends  par- 
allel to  the  schist  but  dips  at  a  much  higher  angle.  Mining  develop- 
ments at  this  place  consist  of  a  75-foot  drift,  from  a  point  near  the 
center  of  which  a  100-foot  winze  has  been  sunk  at  an  angle  of  about 
46°.  The  winze  is  driven  at  a  flatter  inclination  than  that  of  the  vein 
and  consequently  the  lower  part  lies  in  barren  country  rock  which 
the  operators  believe  is  a  few  feet  above  the  vein. 

The  vein  in  places  is  said  to  have  been  5  feet  wide,  but  in  the 
breast  of  the  drift  the  width  was  about  18  inches.  The  gangue  is 
mainly  quartz  with  subordinate  quantities  of  calcite.  Pyrite  is  the 
most  abundant  metallic  mineral,  but  the  ore  is  reported  to  carry  about 
6  per  cent  copper  in  the  form  of  sulphide.  The  ore  is  mined  both  for 
its  copper  and  gold  content  The  gold  in  the  ore  is  said  to  be  equal 
in  value  to  the  copper. 

Work  at  this  place  has  been  in  progress  more  or  less  intermittently 
for  three  years,  but  no  ore  has"  been  shipped  and  seldom  have  more 
than  three  or  four  men  been  employed.  A  small  6-horsepower  gaso- 
line hoist  is  the  only  machinery  as  yet  installed.  So  far  only  a  little 
water  has  been  encountered  and  the  walls  stand  well  without  timber* 
ing,  so  that  mining  expenses  are  not  heavy. 

On  the  Sealevel  group  of  claims  at  the  head  of  Thome  Arm  no 
work  has  been  in  progress  for  about  nine  years,  and  at  the  time  of  the 
writer's  visit  only  a  caretaker  was  living  in  tJie  region.  The  build- 
ings are  fast  falling  into  ruins  and  many  have  already  collapsed, 
burying  and  still  further  wrecking  the  machinery  that  they  contained. 
The  only  recent  prospecting  was  done  on  some  claims  about  three- 
eighths  of  a  mile  from  the  beach.  This  work  was  done  during  the 
winter  of  1912-13  and  accomplished  little  more  than  exposing  some 
mineralized  vein  material.  The  vein  was  similar  to  most  of  the 
gold  quartz  veins  of  southeastern  Alaska  in  that  it  was  not  strongly 
mineralized  with  metallic  sulphides.  It  was  consider&bly  fractured, 
but  so  far  as  exposed  was  not  much  dislocated.  Between  this  claim 
and  the  beach  were  numerous  large  bowlders  of  glassy  white  unmin- 
eralized  quartz  that  imdoubtedly  have  not  been  transported  far. 

mSCELLANEOUS  LOCALITIES. 

In  the  past  prospecting  has  been  carried  on  at  some  places  on 
Dall  Island,  on  Annette  Island,  and  on  Gravina  Island,  but  in  1913 
practically  no  work  was  in  progress  at  any  of  these  places. 

DALL  ISLAND. 

Dall  Island  lies  off  the  southwestern  coast  of  Prince  of  Wales 
Island.  Copper  and  gold  have  been  discovered  at  several  places 
on  its  eastern  coast  and  in  the  'past  have  been  most  extensively 
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dSrclopsd  on  the  Mount  Vesta  group  of  chains.  This  property  wu 
idle  jn  1818,  but  a  little  prfi&pecting  was  done  on  a  group  of  13' 
cUuDS  on  Balily  Mountain  that  are  situated  near  the  coutaa 
B  gntnite  and  limestone  northwest  of  the  Mount  Vesta  group.  Nett 
the  had  of  8m  Otter  llnrbor,  a  bay  on  the  west  coast  of  Dall  Island 
between  Joel  I'oint  and  Cape  Lixtkout,  proai>ectmg  on  the  Moon* 
diine  dkim  has  dii^cIoHed  galena  ore  that  is  said  to  carry  a  cco^ 
sidenblfl  amoant  of  silver.  Developments  at  tliis  plac*.',  however, 
have  as  yet  uot  been  sufficient  to  demonstrate  the  extent  ur  quali^ 
of  the  ore. 

ANSETTB  JSI^ND. 

Ibkiij  years  ago  Annette  Island  was  given  to  the  natives  and 
proq)ectui£r  or  mining  by  whites  forbidden.  Tliis  prohibition  hag 
led  to  conradenble  d  issntisfaction,  owing  to  the  circulation  of  tales  of 
fibalonsly  ridi  mineral  deposits.  Before  the  prospectors  were 
ordered  off  some  work  had  lieen  done  at  several  places  on  the  eastern  , 
aide  of  this  island,  notably  about  IJ  to  2  miles  inland  from  tli» 
bead  of  Crab  Bay  and  along  the  western  shore  of  Cascade  Inleb. 
At  all  these  places  mineralization  was  seen,  but  its  amount  as  dis- 
cloeed  in  the  pits  and  excavations,  which  presumably  had  been  madei, 
on  the  most  promising  leads,  was  not  great  enough  to  warrant  macb. 
further  exploitnt  ion  even  if  the  island  were  open  for  mining  location. 
At  scores  of  pliUTs  in  other  parts  of  southeastern  Alaska  fully  at 
extensively  mlr^oiali/'.ud  are;i^  are  lying  unslaked. 

In  the  mineralized  area  on  the  west  shore  of  Cascade  Inlet  gdd 
is  the  main  valuable  mineral.  It  occurs  both  native  and  ssaociatod 
with  sulphides  in  quartz  veins  in  the  contact  zone  between  daifc 
graphitic  schists  and  nearly  black,  less  deformed  slaty  shales.  Hn 
native  gold  is  said  to  have  been  particularly  abundant  near  the  oon- 
tact  of  the  veins  and  tlie  country  rock.  Pyrite  and  gray  copper  an 
the  most  abundant  of  the  sulphides.  They  form,  however,  pnbiiij 
less  than  1  per  cent  of  the  vein  material  and  are  distribnted  mainly 
in  narrow  stringers,  apparently  along  fracture  planes  in  the  quartz. 

The  mineralized  area  west  of  Crab  Bay  lies  near  the  contact  of 
limestone  and  quartzose  schist  Gray  copper  is  the  principal  me- 
tallic mineral.  It  occurs  in  disseminated  particles  (md  in  narrow 
stringers,  of  which  the  largest  seen  was  less  than  half  an  inch  wide 
and  a  foot  long.  Associated  with  the  gray  copper  is  a  small  amonnt 
of  galena  and  pyrite.  At  most  of  the  openings  no  distinct  qaartx 
veins  are  recognized.  On  the  old  Tyee  claim,  however,  there  wu 
a  shattered  zone  in  which  some  quartz  and  sulphides  had  haea  intro- 
duced. At  this  claim  some  barite,  a  mineral  nowhere  else  noted 
in  the  region,  was  recognized  in  stringers  several  inches  wide,  hot  ite 
relation  to  the  quartz  and  sulphides  was  not  determinable,    lite 
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drainage  at  this  place  is  noteworthy,  for  two  lakes,  each  a  qnartfer 
of  a  mile  or  more  long,  discharge  eastward  by  means  of  a  sub- 
terranean river  whose  course  is  determined  by  a  belt  of  soluble 
limestone.  After  flowing  nearly  half  a  mile  undergroimd  this  water 
again  appears  at  the  surface  east  of  the  hills  that  apparently  form 
a  barrier  to  the  eastward  discharge  of  the  lakes. 

GRAVINA   ISLAND. 

Gravina  Island  lies  northwest  of  Annette  Island  and  west  of 
Bevillagigedo  Island.  Formerly  some  mining  was  done  near  Valle- 
nar  Bay  at  the  north  end  of  the  island,  near  Gravina  Point  on  the 
east  coast,  near  Seal  Cove  on  the  southeast  coast,  and  at  a  small 
bay  on  the  west  coast  a  short  distance  north  of  Dall  Head,  but  at 
none  of  these  places  was  mining  in  progress  in  1913.  The  old  pros- 
pect on  the  south  shore  of  Vallenar  Bay  has  been  long  deserted.  The 
Goldstream  mine,  north  of  Gravina  Point,  was  reopened  a  short  time 
ago,  but  inadequate  capital  and  other  difficulties  caused  an  early 
abandonment  of  the  venture.  A  few  shallow  pits,  which  disclosed 
somewhat  mineralized  rock,  were  noted  south  of  the  Goldstream 
mine,  but  these  represented  little  more  than  the  annual  work  required 
by  law. 

When  Seal  Cove  was  visited  in  May  no  work  was  in  progress,  and 
not  even  a  caretaker  was  living  on  any  of  the  properties.  The  build- 
ings and  equipment,  however,  were  in  a  good  state  of  preservation, 
and  a  resumption  of  activities  was  anticipated  in  the  near  future. 
The  main  development  at  this  place  consists  of  a  crosscut  tunnel  over 
2,000  feet  long,  driven  westward  from  a  point  near  the  shore.  Four 
or  five  leads  were  intersected  in  the  tunnel,  and  each  of  them  has 
been  somewhat  explored  by  short  drifts  or  raises.  Sulphides  are 
common  not  only  in  the  veins,  but  also  in  disseminated  particles 
throughout  the  country  rock.  The  sulphides  in  the  veins  are  mainly 
chalcopyrite  and  pyrite,  but  those  in  the  country  rock  are  dominantly 
pyrite.  Subordinate  quantities  of  gold  are  also  reported  to  occur  in 
the  more  mineralized  areas.  The  rocks  traversed  by  the  crosscut  are 
mainly  igneous  and  have  diverse  compositions,  trends,  and  inclina- 
tions. All  of  them  are  considerably  jointed,  and  many  of  them  are 
strongly  slickensided.  They  stand  well,  however,  and  in  the  cross- 
cut require  little  or  no  support  by  timber. 

In  the  small  bay  on  the  west  side  of  Gravina  Island,  about  2  miles 
north  of  Dall  Head,  some  prospecting  for  copper  has  been  done  in 
the  past,  but  the  finds  apparently  were  not  satisfactory,  for  no  work 
was  in  progress  last  year.  The  place,  however,  is  interesting  to  the 
geologist,  for  in  1913  in  certain  of  the  rocks  near  the  prospect  holes 
Triassic  fossils  were  found.    The  presence  of  these  fossils  determines 
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f    the  lower  age  limit  of  the  mineralization  of  this  part  of  Gravmn 

Island  and  corroborates  the  previously  theoretically  deduced  conclu- 

I    Bion  that  the  age  of  part  at  least  of  the  mineralization  in  the  Ketohi- 

r     kan   precinct   is   Mesozoic.      Similar   roclts   containing   specifically 

'1    identical  fossils  extend  several  miles  north  of  this  bay  and  include 

the  previously  reported  but  now  abandoned  prospects  about  6  miles 

north  of  Dall  Head. 


MARBLE  RESOURCES  OF  THE  JUNEAU,  SKAGWAY,  AND 

SITKA  DISTRICTS. 


By  Ernest  F.  Burchard. 


INVESTIGATION. 

In  the  autumn  of  1912  the  writer  made  an  examination  of  the 
marble  areas  on  Prince  of  Wales,  Kosciusko,  Marble,  Orr,  Tuxekan, 
Heceta,  Ham,  and  Revillagigedo  islands,  and  in  the  autumn  of  1913 
this  work  was  extended  to  deposits  on  the  mainland  bordering  Blake 
Channel,  Stephens  Passage,  and  Glacier  Bay,  on  several  islands  in 
Glacier  Bay,  and  on  Chichagof  and  Admiralty  islands.  About  nine 
weeks  in  all  was  spent  in  the  field  work  of  the  two  seasons,  which 
involved  cruising  along  about  1,500  miles  of  shore  line  in  small  gaso- 
line launches.  The  results  of  the  work  completed  in  1912  were  pub- 
li^ed  in  Survey  Bulletin  642,*  and  in  the  following  pages  notes  are 
given  concerning  the  occurrence  of  the  deposits  examined  in  1913 
lying  north  of  Frederick  Sound.  The  marbles  of  the  whole  area  will 
probably  be  described  later  in  more  detail  in  a  single  bulletin. 

The  petrologic  character  of  the  intrusive  and  metamorphic  rocks 
associated  with  the  marble  deposits  was  determined  by  J.  B.  Mertie, 
of  the  United  States  Geological  Survey,  and  the  writer  herewith  ex- 
presses his  appreciation  for  this  service. 

TYPES  AND  DISTRIBUTION  OF  MARBIiE. 

Several  types  of  marble  are  found  in  the  Juneau  and  Sitka  dis- 
tricts, including  fine  and  coarse  grained  white,  gray,  and  green 
marbles,  schistose,  banded  varieties,  and  dense,  noncrystalline  lime- 
stone of  various  mottled  colors.  This  paper  will  treat  only  of  the 
macroscopic  character  of  the  marbles  and  will  group  the  deposits 
geographically  rather  than  by  varieties,  but  it  is  expected  that  in 
the  proposed  bulletin  the  marble  deposits  will  be  described  according 
to  grades  of  fineness,  because  with  the  assistance  of  microscopic  data, 

^Burchard,  E.  F.,  Marble  resources  of  Ketchikan  and  Wrangell  districts :  IF.  Ck  Geol. 
StttveyBtni.  WZ,  pp.  52-77.  1018.  _  .  .  -        .  .^ .  . 


96 


mvBBAL  xnouams  o*  kiA*^*,,  mul 


irhioh  will  be  available  later,  the  rnxMu  can  be  man  accuratdy 
classified  than  they  can  be  throng  tisdaI  *""*™Ti*i^fn     The  fol- 
lowing  table  gives  a  rough  outline  of  the  moit  inqxtrtaut  marbles 
noted  in  the  reconnaissance  of  1018.    The  terms  fine,  medium,  anc 
coanR,  describing  the  grain,  are  here  used  rather  loosely.    A  marU 
is  described  as  having  a  fine  grain  if  its  grain  is  jxuL  visttile  to  the  a 
aided  eye  or  if  it  is  still  finer.    A  ooaise  grain  is  one  in  which  t 
grain  diameters  range  generally  between  OJi  and  9  millimeters.    iWl 
medium  grain  falls  between  the  fine  and  the  coarse,    ^ese  thrtt  1 
grades  correspond  to  the  nx  grades  established  by  Dale^  in  his  stuc^  ] 
of  Vemumt  marbles,  which  ranged,  aooording  to  hia  cUssificatiffli, 
fnna  extra  fine  to  extra  coarse. 

iHrfrlMMon  of  marite,  by  vorteHM,  te  Jwwmt,  flffwif,  and  Mtk»  t 


Caw. 

Grain. 

LonJItj, 

Fim. 

FIM.... 

UedioiiL 

CairM.. 
Fioe..,. 
Coatao.. 

Medium. 

3,1 

i 

\ 

Medium. 
Coax.. 
Fine,... 

U.U 

ObtolwBay.sDiitholBuulyOaTt 

As  shown  in  this  table,  masses  of  marble  occur  in  {daces  on  the 
mainland  in  the  Juneau  and  Skagway  districts  and  on  several  of  the 
islands  in  the  Jtmeau,  Skagway,  and  Sitka  districts,  including  Chi- 
ch^:of  Island,  Admiralty  Island  and  certain  small  islands  in  Glacier 
Bay.  The  approximate  locations  of  the  deposits  described  below  are 
shown  on  Plate  im ;    '     ' 

f  ireat«ri]  Vi-rmant ;  U.  B.  6«oL  Survey  BoU. 
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TOPOGRAPHIC  AND  COMMERCIAIi  BEI^TIONS. 

The  mainland  and  islands  of  southeastern  Alaska  are  generally 
aoiintainous,  and  there  is  little  level  land  either  as  upland  area  or 
long  the  shores.  Along  much  of  the  coast  line  the  hills  and  mountains 
ise  abruptly  and  the  dense  forest  growth,  extending  down  to  the  level 
>f  high  tide,  overhangs  the  steep  banks.  The  islands  are  separated  by 
in  intricate  system  of  waterways  and  fiords,  known  locally  as  straits, 
canals,  channels,  passages,  sounds,  narrows,  inlets,  bays,  coves,  and 
irms,  some  of  which  reach  far  inland.  Many  of  these  waterways  are 
rerj  deep  and  can  be  safely  navigated  by  the  largest  ocean  steamers, 
mt  some  are  so  shallow  as  to  be  navigable  only  at  high  tide  by  boats 
>f  moderate  draft.  The  coast  and  entrances  to  harbors  are  rocky, 
ind  in  places  the  greatest  care  is  necessary  in  order  to  avoid  rocks 
hat  are  barely  submerged.  The  topography  is  so  rough  that  only  in 
!avored  localities  or  at  great  expense  can  wagon  or  tram  roads  be  con- 
structed. The  waterways  are  therefore  of  great  value  in  affording 
*outes  of  communication  between  different  portions  of  the  region  and 
between  this  region  and  the  Pacific  coast  ports  of  the  United  States, 
[ndeed,  were  it  not  for  water  transportation  the  mining  and  quarry- 
ing industries  in  southeastern  Alaska  could  scarcely  have  been 
ieveloped. 

Some  of  the  deposits  of  marble  are  situated  on  the  shores  of  shel- 
tered bays  that  are  deep  enough  to  afford  anchorage  or  wharfage  for 
>cean-going  freight  vessels.  Others,  however,  are  on  rocky,  exposed 
portions  of  the  coast,  and  still  others  are  a  mile  or  more  from  the 
shore  and  at  considerable  altitudes.  Naturally  the  deposits  most 
;onvenient  of  access  will  be  developed  first.  Freight  rates  have  been 
much  reduced  in  the  last  few  years  through  competition,  and  are 
reported  at  present  to  be  moderate. 

The  rock  surface  is  in*  general  thickly  overgrown  with  small  to 
medium-sized  timber  and  dense,  underbrush  and  has  a  soil  cover  of 
decayed  wood,  moss,  and  mold,  from  a  few  inches  to  3  or  4  feet 
thick  as  a  rule,  but  thicker  in  hollows  and  crevices  in  the  rock.  The 
timber  consists  of  hemlock,  spruce,  and  cedar,  which  have  in  few 
places  a  maximum  diameter  of  more  than  4  feet.  At  the  north,  in  the 
vicinity  of  Glacier  Bay,  the  timber  is  much  smaller  but  the  under- 
brush is  dense. 

Several  marble  quarries  have  beeni  opened  in  the  Ketchikan  and 
Wrangell  districts,  although  only  one  is  being  operated  on  a  com- 
mercial scale,^  but  as  yet  no  quarries  have  been  opened  in  the  districts 
discussed  in  this  paper. 

GBOIiOGIC  REIiATIONS. 

Most  of  the  marble  beds  in  southeastern  Alaska  appear  to  be  por- 
tions of  extensive  belts  of  limestone  that  have  been  metamorphosed 

lU.  S.  Geol.  Survey  Bull.  542,  pp.  52-71,  1S>1^. 
60563**— Bu//.  592—14 7 


98 


at  or  near  the  oontaet  of  an  intruiTe  maas  of  grannfliinrito  «r 
else  by  the  general  metamorphiam  of  the  npoa.  B&Ok  Urn  liiiMaiiim 
and  the  marble  are  cat  in  many  plaoea  by  thin  dSkm^  pmapaSfy  of 
basalt,  andesite,  dacite,  and  diabase,  all  more  or  leaa  aHerod  aad  eon- 
taining  secondary  caldte,  and  in  places  the  maiUe  beds  are  iatn- 
strati^  with  schists  and  lavas.  The  limestone  beds  ^mrnatud  wHk 
the  marble  masses  are  of  Paleosoic  ags  end  at  a  few  places^  mitMj 
in  northern  Prince  of  Wales  IsUnd  and  yidnity,  have  jjelded  loflBb 
that  are  regarded  as  Silurian  or  lower  Devonian. 

MARBTiK  DEPOSITS.' 


The  deposits  of  marble  in  the  vicinity  of  Tamestone  Inlet  an  about 
2}  miles  inland  from  the  mouth  of  the  inlet,  or  1  to  1}  miles  from 
deep  water  (No.  1).  Outcrops  on  the  north  bank  of  Tiimwiftono  Greek 
consist  of  medium-grained  grayish-white  marUe,  banded  in  i^aoei 
with  dark-gray  streaks  and  veins  of  white  caldte  of  coarser  teztme. 
Portions  of  the  beds  have  a  grayish-green  colori  poesihly  due  to 
surface  stains.  Some  parts  of  the  mass  are  frhistoee  and  cany 
hornblende,  mica,  pyrite,  and  thin  veins  of  quarts.  The  gray  ind 
green  varieties  are  both  susceptible  of  a  fair  polish.  The  marUe  is 
cut  by  two  or  more  sets  of  joints  into  blocks  from  a  few  inches  to  8 
feet  thi(!k.  The  strike  of  the  rocks  is  apparently  between  K.  25°  W. 
and  N.  30®  W.,  and  the  dip  is  steep  toward  the  northeast. 

Two  groups  of  nuirble  claims  have  been  located  on  this  deposit, 
and  two  small  prospect  openings  about  200  feet  apart  have  been 
made  near  (he  creek  bank.  Between  these  two  openings  several 
natural  ex[)osures  in  the  bank  of  the  creek  indicate  the  presence  of 
schistose  rruirble. 

With  the  exceptions  noted  the  marble  deposit  is  covered  by  forest 
growth,  and  little  could  be  ascertained  as  to  its  extent  or  structure 
beyond  the  indications  afforded  by  the  few  exposures.  In  order  to 
develop  this  deposit  a  tramway  must  be  built  from  the  property  down 
the  creek  to  dcH?p  water  in  Limestone  Inlet,  a  distance  of  about  1^ 
miles.  The  cutting  away  of  some  rocky  points  and  the  building  of 
half  a  mile  or  more  of  trestle  would  be  involved  in  the  construction  of 
the  tramway. 

GLACIER  BAY. 

Limestone  and  marble  deposits  outcrop  on  the  mainland  on  the  east 
shore  of  Glacier  Bay  in  the  vicinity  of  Sandy  Cove.  Along  the  north 
shore  of -Sandy  Cove  (No.  2)  marble  is  exposed  for  600  feet  or  more, 
and  the  deposit  extends  back  into  a  low  ridge  50  to  75  feet  above  the 

^  In  the  description  of  the  depositd  the  numbers  in  parentheses  refer  to  correqpoiidiiiff 
numbers  on  PI.  III. 
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water.  This  marble  is  hard,  of  a  light-grayish  color,  and  generally 
of  medium  grain  but  contains  many  small  bodies  of  calcite  of  vary- 
ing size.  Nearly  obliterated  traces  of  fossil  brachiopods  were  noted 
in  it.  The  marble  is  brecciated  in  places  and  has  been  disturbed  by 
the  intrusion  of  dikes.  Some  of  the  brecciated  portions  contain 
magnesium  carbonate.  The  beds  here  are  3  feet  or  more  in  thickness, 
s^ike  northward,  and  dip  about  40®  W.  Where  exposed  the  ma- 
terial is  so  jointed  and  fractured  that  little  stone  of  commercial  size 
is  obtainable. 

Bordering  the  east  shore  of  the  cove  next  south  of  Sandy  Cove 
(No.  3)  are  beds  of  variegated  marble  and  partly  metamorphosed 
limestone.  The  colors  include  gray  with  bluish  veins,  cream  with 
yellow  veins,  reddish,  mottled  chocolate  and  pink,  and  mottled  grayish 
green  and  drab.  The  rock  is  fine  grained,  hard,  and  brittle  and 
takes  a  good  polish.  It  is  generally  much  fractur^  at  the  surface, 
especially  the  gray  limestone.  Traces  of  stylolites  or  suture  joints 
were  observed  in  the  gray  marble.  The  beds  strike  about  S.  60®  E. 
and  dip  steeply  toward  the  northeast.  This  belt  of  rocks  is  about 
600  feet  thick  and  extends  an  indefinite  distance  southeastward  into 
the  mountains.  The  bedding  of  the  rock  is  variable,  but  for  the  most 
part  the  rock  is  fairly  massive.  Dikes  of  diabase  cut  the  beds  in 
east  and  northeast  directions,  and  the  jointing  runs  generally  in  the 
same  directions.  The  ridge  which  the  marble  forms  is  about  50  feet 
high  at  its  northwest  end,  where  a  low  cliff  has  been  cut  by  the 
stream  that  flows  into  the  cove,  but  toward  the  southeast  the  ridge 
rises  to  500  feet  or  more  in  height  within  a  quarter  of  a  mile. 

Three  claims,  aggregating  3,960  feet  in  length,  were  at  one  time 
located  on  the  strike  of  these  beds,  although  little  assessment  work 
appears  to  have  been  performed.  The  really  desirable  and  com- 
mercially valuable  stone  is  probably  scarce,  and  much  prospecting 
will  be  necessary  in  order  to  establish  its  true  extent  and  value. 

The  bold  cliffs  on  both  sides  of  the  entrance  to  the  cove  next  south 
of  Sandy  Cove  and  also  extending  southward  from  it  (No.  4)  are 
composed  principally  of  fine-grained,  hard,  brittle,  much-fractured 
gray  limestone,  cut  by  many  diabase  dikes  generally  2  to  10  feet 
thick.  Along  the  contacts  between  the  limestone  and  the  larger  dikes 
the  limestone  has  been  locally  metamorphosed  to  white  crystalline 
marble,  but  not  much  marble  of  this  sort  is  available. 

In  the  float  near  the  mouths  of  the  two  creeks  that  flow  into  this 
cove,  which  drain  mountain  glaciers,  there  are  many  bowlders  of 
good  white  and  veined  marble,  and  in  the  canyon  of  the  northern  of 
the  two  creeks,  at  about  a  mile  from  the  mouth  of  the  creek  (No.  5), 
an  outcrop  of  fine-grained  grayish-green,  partly  metamorphosed  lime- 
stone 10  to  12  feet  thick  was  observed. 
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Two  idands  in  Glider  Bay,  North  MuUe  Uand  and  Sadk 
Mmrble  Idand,  are  oomposed  whoDj  of  muUey  and  oChcfs,  sodi  u 
Willoog^iby  •nd  StorgMS  Wandimfciiw  Moas  ol  Kmwitmna  and  maibk 
The  two  Marble  islands  lie  abonfc  19}  nuka  Booth  of  the  entrance  to 
Moir  Inkt  and  are  about  1}  nuHes  apart.  Aooordiqg  to  Goeat  tnd 
Geodetic  Sorvey  chart  Na  8S0e,  North  IfaifalB  Uand  (No^ 
half  a  mile  in  length  from  north  to  aoiith  and  ita  greatest  widlk  a 
less  than  a  third  of  a  mile.  The  hi^Mst  point  is  probaUy  about  HI 
feet  above  the  sea.  The  maible  exposed  in  this  island  is  yellowiflh  to 
grayish  and  is  stained  along  fractore  planes.  The  rock  is  medioB 
coarse  in  grain  and  en  weathered  sor&oes  is  generally  soft  ail 
friable.  Some  portions  of  the  rock  are  dherly;  other  portions  in 
brecciated.  Thin  dikes  of  a  dark  fine-grained  Tolcanic  rock  which 
appears  to  be  altered  speasartite  cot  the  marUe  bed&  The  strih 
of  the  beds  is  nearly  north.  The  rock  has  been  jointed  and  ia 
places  diows  small  folda  The  island  has  been  i^aciated,  but  weaihv- 
ing  has  been  active  and  has  produced  throa|^  aoliiticn  of  materiil 
along  joint  planes  and  rounding  of  intermediate  portions  a  boiridflij 
appearance  over  much  of  the  rock  surface.  Most  of  the  rock  isbsn^ 
but  in  crevices  there  is  a  thin  cover  consBsting  of  mossy  soil  and  vep- 
tation,  and  hollows  where  loose  material  can  find  lodgment  eontUB 
small  quantities  of  glacial  clay,  gravel,  and  bowldera  The  island 
is  surrounded  by  fairly  deep  water,  but  the  shores  are  abrupt  ind 
afford  no  harbor. 

South  Marble  Island  (Xa  7)  is  similar  in  diaracter  to  Norili 
Marblo  Island,  but  is  a  trifle  longer,  being  about  three-fifths  of  i 
mile  in  length.  The  maximum  width  is  less  than  half  the  lengtb, 
and  there  is  one  indentation  where  the  island  is  nearly  cut  in  two  at 
Iiigh  tide.  The  maximum  height  probably  does  not  exceed  250  feet 
The  marble  here  is  mostly  line  to  medium-grained  white  materiil) 
although  theiv  is  a  little  that  is  veined  with  gray,  and  a  little  is 
bnxTiated.  A  few  small  inclusions  of  fine-grained  noiimetam(»*- 
phosed  limestone  were  noted.  The  marble  takes  a  good  polish.  The 
roi»k  is  cut  by  a  few  dikes  of  diabase  ranging  from  less  than  1  foot 
to  3  or  4  fiH>t  thick.  The  general  strike  is  north,  and  joints  cut  the 
rock  in  sevenil  directions.  These  joints  are  so  numerous  as  probably 
to  interfere  with  quarrying  the  marble  at  the  surface.  It  is  possible, 
howeyer,  that  all  of  them  may  not  extend  to  great  depths.  Part  of 
the  surface  is  bare  and  part  is  coyered  to  a  depth  of  a  few  inches  to 
3  fiH»t  with  glacial  debris  supporting  a  growth  of  mossy  turf  and 
shrubs.  There  is  some  slioal  water  in  the  yicinity  of  South  Maibk 
Island. 

Willoughby  Island  (No.  8)  is  in  the  western  part  of  Glacier  Baji 
about  13  miles  north  of  Icy  Strait.  It  is  about  4}  miles  in  lengA 
and  2  miles  in  width,  and  reaches  a  height  of  nearly  1,600  feet.    Hm 
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south  half  of  the  island  is  composed  mostly  of  gray  limestone.  At 
about  the  middle  of  the  east  side  a  small  area  of  marble  projects 
into  the  bay.  This  marble  is  coarse  grained,  of  cream  and  light-gray 
colors,  and  brecciated  in  places.  Some  patches  of  chert  show  on 
weathered  surfaces.  The  marble  is  cut  by  dikes  of  greenish-gray 
micaceous,  pyritiferous  rock,  probably  dacite,  and  is  jointed.  In 
some  places  the  joints  are  closely  spaced,  but  in  others  there  are 
masses  of  marble  that  show  no  joints  for  20  to  30  feet.  The  gray 
brittle  limestone  south  of  the  marble  outcrop  is  closely  fractured  and 
jointed.  The  exposed  marble  extends  for  about  500  feet  along  the 
shore  and  rises  to  a  height  of  60  to  70  feet  above  the  water.  Near 
the  shore  the  surface  of  the  marble  shows  glacial  grooves  and  striae. 
Back  of  the  wave- washed  exposure  there  is  a  growth  of  shrubs  and 
small  trees. 

GHIGHAOOF  ISLAND. 

The  eastern  shore  of  Chichagof  Island  from  Peril  Strait  north- 
ward to  Icy  Strait  is  composed  largely  of  Paleozoic  rocks,  includ- 
ing limestone,  sandstone,  phyllite,  schists,  and  greenstone  lavas  and 
tuffs.  Between  Peril  Strait  and  Point  Augusta  there  is  consider- 
able limestone  and  some  marble.  The  most  promising  deposits  were 
noted  in  Tenakee  Inlet  and  in  Basket  Bay  and  vicinity. 

TENAKEE   INLET. 

In  the  north  side  of  Tenakee  Inlet,  from  1  to  2  miles  east  of 
Tenakee  post  office,  marble  is  exposed  at  several  places,  in  some  of 
which  it  forms  low  bluffs  30  to  50  feet  above  the  beach.  There  are 
also  exposures  on  the  banks  of  the  large  creek  that  flows  into  the 
inlet  about  a  mile  east  of  the  village  (No.  9) .  From  a  quarter  to  half 
a  mile  above  the  mouth  of  the  creek  the  marble  forms  low  steep  bluffs. 
It  is  coarse  grained  and  much  fractured,  and  some  of  it  is  schistose. 
The  color  is  mostly  white,  but  some  of  it,  especially  the  schistose 
parts^  is  white  and  green.  This  deposit  was  at  one  time  located  as 
a  marble  claim  by  persons  sojourning  at  the  Tenakee  hot  springs. 
On  the  beach  (No.  10),  about  1^  to  2  miles  east  of  Tenakee  post  office, 
the  marble  exposed  is  brittle  and  hard  and  ranges  from  white  to 
gray  in  color,  some  being  gray  and  white  banded,  and  there  is  also 
a  little  that  shows  mottlings  of  green  and  pink.  It  is  generally  of 
medium  grain,  but  some,  particularly  the  mottled  stone,  is  fine 
grained.  Specks  of  pyrite  are  present  in  places.  The  general  strike 
of  the  rocks  is  northward,  but  the  bedding  is  obscured  by  the  folds 
and  fractures,  which  are  very  prominent.  The  fractures  are  locally 
so  close  together  that  good  hand  samples  can  hardly  be  obtained 
from  surface  material.  The  marble  is  cut  and  impregnated  by  so 
much  altered  volcanic  rock  as  to  be  of  little  value  in  some  places,  but 
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in  others  it  may  be  poedble  to  find  material  aBJiaUa  for  qatapu^ 
Except  where  exposed  on  the  beach  and  in  fltrcam  callip^  Aa  naiUe 
is  ooDoealed  by  a  heayy  forest  growth. 

HASKKT  BAT  AND  VlQDmT. 

Basket  Bay  (No.  11)  is  a  shorti  narrow  aim  of  fThatham  Stnil 
aboat  8  miles  south  of  Tenakee  Inlet  Although  obfy  about  a  third 
of  a  mile  wide  and  1}  miles  long,  it  affords  good  andionige  and  good 
protection  to  vessels.  The  marble  in  the  vicinity  of  Basket  Bay  is 
chiefly  of  fine  grain.  "With  reference  to  color  there  are  four  prin- 
cipal varieties— gray,  gray  and  white  banded,  white,  and  dark  hhe 
with  calcite  streaks.  On  the  southwest  shore  of  the  bay  the  maifab 
is  exposed  almost  continuoucdy.  Here  the  rock  is  maasivdy  bedded 
but  weathers  to  thin  spalls.  The  strike  is  N«  80^  W^  and  tiie  dqi  is 
steep  toward  the  northeast  Myriads  of  small  fractures  cot  the 
Borhce  rock  into  small  rh(Hnb(Aedral  blocks,  and  the  seamed  condi- 
tion extends  up  into  the  bluffs  back  of  the  bay.  The  maiUe  is  cot 
and  impregnated  in  many  places  with  seams  of  altered  hornhleDde 
andesite.  There  is  probably  an  enormous  quantity  ci  marUe  in  this 
vicinity.  The  deposit  on  the  southwest  shore  of  Basket  Bay  appesn 
to  extend  to  the  top  of  the  2,400-foot  peak  southwest  of  the  bay.  Tbft 
4,000-foot  mountain  to  the  northwest,  4  miles  from  the  head  of  the 
bay,  appears  to  be  composed  of  limestone  or  marble.  This  was  not 
proved,  but  the  appearance  of  the  weathered  summit  and  slopes 
fctrongly  KU^gest,s  calcareous  rock,  and  the  mountain  is  directly  in  the 
line  of  strike  between  the  Basket  Bay  and  Tenakee  marble  areas. 

Marble  beds  form  the  shore  of  Chatham  Strait  southward  frwn 
Basket  Bay  to  the  next  small  cove,  a  distance  of  more  than  a  mfl& 
Some  of  the  marble  exposed  here  (No.  12)  is  of  excellent  quality 
and  is  susceptible  of  a  good  polish.  It  is  all  fine  grained  and  is  gen- 
erally banded  with  bluish  gray  and  white.  The  beds  strike  N.  30^-35^ 
W.  and  dij)  steeply  toward  the  northeast  The  rock  is  cut  by  many 
minute  fractures  above  tide  level,  has  been  closely  folded,  and  com- 
monly shows  flow  structure.  Small  faults  are  strikingly  brought  out 
on  polished  surfaces.  The  banding,  the  folds,  and  the  flow  structure 
are  beautifully  shown  on  the  wave-scoured  beach.  Nowhere,  however, 
is  the  marble  for  any  considerable  distance  free  from  joints  or  from 
basaltic  dike  material.  The  bluffs  are  steep  here  and  are  surmounted 
with  forests. 

At  the  point  (No.  13)  on  the  north  side  of  the  small  cove  mm- 
tioned  above  the  marble  is  mostly  fine  grained  and  white,  although 
there  is  a  little  interbedded  light  gray.  It  is  rather  soft  and  friable 
above  tide  level  in  the  cliffs,  where  it  has  been  subjected  to  severe  ex- 
posure, but  it  presents  a  handsome  appearance.  The  characteristiG 
jointing,  fracturing,  and  intrusion  by  dikes  have  affected  the  bedfi 
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here  in  no  less  degree  than  in  other  places  along  this  shore.  At  the 
head  of  the  cove  is  exposed  a  fine-grained  gray  and  white  banded 
marble,  which  was  traced  three-quarters  of  a  mile  or  more  up  the 
creek  that  empties  into  this  cove.  The  beds  are  massive  where  un- 
weathered,  as,  for  instance,  below  high-tide  level  or  below  the  level 
of  the  creek,  but  they  show  much  fracturing  where  exposed  to  the 
weather.  This  condition  suggests  that  the  action  of  frost  may  have 
played  an  important  part  in  opening  fractures  caused  by  (Strains. 
Flow  structure  and  beautiful  examples  of  folding  are  common.  The 
whole  area  seems  to  have  been  impregnated  with  thin  dikes  of  horn- 
blende andesite  and  stringers  after  the  folding  occurred. 

In  order  to  definitely  appraise  the  value  of  this  interesting  area 
of  marble,  considerable  prospecting  with  the  core  drill  will  be  neces- 
sary, trails  must  be  cut  into  the  interior,  and  the  marble  must  be 
explored  on  the  slopes  of  the  mountains. 

ADMIBALTY  ISLAND. 

The  shores  of  Admiralty  Island  from  Mansfield  Peninsula  to 
Chaik  Bay  and  from  Pybus  Bay  to  the  head  of  Seymour  Canal  are 
made  up  largely  of  limestone  and  schist.  The  general  distribution 
of  rocks  along  the  shore  line  of  this  island  is  shown  in  Plate  XXXIII 
of  Bulletin  287,^  although  slight  modifications  should  be  made  in 
this  map  as  a  result  of  recent  observations.  For  instance,  the  '^  Mar- 
ble Bluffs"  on  Chatham  Strait,  nearly  opposite  Tenakee  Inlet  on 
Chichagof  Island,  have  been  found  to  be  composed  of  quartz  mon- 
zonite,  a  light-colored  granite  rock,  instead  of  marble,  as  heretofore 
popularly  supposed.  In  parts  of  the  limestone  belts  the  limestone 
has  been  metamorphosed  to  marble,  some  of  which  is  of  good  quality 
and  some  of  which  is  schistose.  Exposures  of  marble  were  examined 
on  the  west  shore  between  Cube  Point  and  Point  Hepburn,  also  south 
of  "MarMe  Bluffs"  and  in  Hood  Bay,  and  search  for  marble  was 
made  at  many  intermediate  points  and  in  Pybus  Bay. 

POINT   HEPBURN. 

From  1  to  H  miles  north  of  Point  Hepburn  (No.  14)  extends  an 
area  of  medium  to  coarse  grained  schistose  marble,  which  is  white 
with  gray,  green,  and  black  schistose  bands.  It  includes  nodules  and 
lenses  of  fine-grained  rock  that  probably  contain  magnesium  carbon- 
ate. In  places  along  the  schistose  planes  pyrite  is  abundant.  The 
rock  occurs  generally  in  beds  2  to  5  feet  thick,  but  owing  to  the  schis- 
tose structure  it  weathers  to  thin  bands  on  the  edges  of  the  beds.    The 

^  Spencer,  A.  C,  The  Juneau  gold  belt,  Alaska ;  and  Wright,  C.  W.,  A  reconnaisRance  of 
Admiralty  Island,  Alaska:  U.  S.  Geol.  Survey  Bull.  287,  1906.  This  bulletin  is  out  of 
Stock  at  the  Suryey  bat  may  be  purchased  from  the  Superintendent  of  Documents,  Wash- 
ington, D.  C,  for  76  cents. 
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beds  are  eat  by  quartz  veins  and  are  interbedded  with  green  sdiisL 
The  rock  takes  a  fair  poliedi,  but  owing  to  the  presence  off  the  schis- 
tose bands  the  polish  is  uneven.  The  beds  stoike  N.  60^  W.,  and 
stand  almost  vertical  There  has  been  some  dose  folding,  but  for 
the  most  part  the  bedding  or  schist  planes  are  flat.  This  ezposiure 
forms  a  low  bluff  for  about  half  a  mile  along  Chatham  Strait,  and 
the  direction  of  strike  carries  the  beds  into  a  prominent  ridge  toward 
the  southeast  On  the  beach  the  beds  are  not  well  atoated  for  quar- 
rying, as  the  bluff  is  steep  and  high  tide  reaches  its  base,  bat  if  the 
quality  of  the  material  should  warrant  exploitation,  a  quarry  oould 
probably  be  opened  in  the  slope  of  the  ridge  and  the  product 
trammed  to  the  cove  near  Point  Hepburn,  where  anchorage  for  boats 
of  medium  draft  is  available. 

MAKBLE  COVE  AND  VldNriT. 

On  Chatham  Strait  from  2  to  4  miles  south  of  ^Marble  Bluffs," 
1  mile  north  of  a  small  notch  in  the  shore  which  will  here  be  called 
Marble  Cove,  is  a  deposit  of  marble  possessing  conaderabld'  scientific 
interest  and  possibly  some  commercial  value.  At  this  locality  (Na 
15)  the  marble  is  interbedded  with  bands  of  gray  and  green  mica 
schist  and  white  to  gray,  variously  banded  quarbdte.  The  marUe 
layers  range  from  1  inch  to  3  or  4  feet  in  thickness.  The  schist  bands 
are  generally  1  inch  to  5  or  6  inches  thick,  and  some  of  the  bands  of, 
quartzite  are  a  little  thicker,  but  rarely  exceed  1  foot  The  marble 
is  medium  to  coarse  grained  and  is  gray,  white,  pink,  and  green. 
All  of  it  is  susceptible  of  a  fair  polish,  and  the  quartzite  takes  a 
glassy  polish.  The  beds  strike  N.  60°-65°  W.  and  are  nearly  ver- 
tical. They  are  cut  by  small  dikes  of  dark-green  hornblende  dacite 
which  send  out  stringers  between  the  schistose  layers.  Folds  are  also 
exhibited  by  the  varicolored  bands.  This  outcrop  is  exposed  in  a 
strip  about  50  feet  wide  along  the  beach  for  a  quarter  of  a  mile  or 
more  and  is  partly  submerged  at  high  tide.  It  is  bounded  by  a 
bluff  which  also  contains  alternate  bands  of  marble  and  schist,  the 
latter  predominating.  In  strike  with  these  beds,  1  to  1^  miles  toward 
the  southeast  (No.  16),  a  similar  body  of  banded  marble,  schist,  and 
quartzite  is  exposed  by  a  steep  mountain  stream. 

The  wave-washed  beach  exposures  of  this  banded  rock  afford  some 
sections  of  very  attractive  material,  and  if  it  can  be  quarried  advan- 
tageously it  should  be  possible  to  obtain  a  large  quantity  of  material 
here  that  might  be  suitable  for  certain  classes  of  interior  decorative 
work.  The  matter  of  sawing  and  polishing  this  rock,  which  con- 
sists of  alternating  bands  of  material  of  variant  degrees  of  hardness, 
is  not  so  simple  as  in  the  case  of  a  more  homogeneous  rock.  However, 
large  blocks  of  similarly  banded  schistose  marble  found  on  Moira 
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Sound,  Prince  of  Wales  Island,  have  been  cut  and  polished  and 
yielded  very  handsome  finished  slabs. 

About  a  quarter  of  a  mile  to  a  third  of  a  mile  north  of  Marble 
Cove  occurs  another  strip  of  attractive  marble.  The  beds  here  also 
strike  N.  60^-65®  W.  and  stand  nearly  vertical.  The  total  width  (or 
thickness)  of  the  exposure  Is  115  to  130  feet.  It  extends  500  to  600 
feet  along  the  beach  and  in  places  forms  a  bluff  40  feet  high.  From 
40  to  50  feet  of  these  beds  at  the  northeast  side  consist  of  medium- 
grained  gray  marble,  closely  banded  with  thin  dark-gray  layers. 
The  southwest  75  to  80  feet  is  coarse-grained  yellowish-white  and 
greenish-white  marble.  Dikes  of  basaltic  rock  cut  the  beds,  but 
not  so  closely  as  to  seriously  interfere  with  quarrying. 

At  the  north  side  of  the  entrance  to  Marble  Cove  is  exposed  a 
fine-grained  white  marble.  The  rock  strikes  N.  60°-65°  W.  but  is 
so  badly  fractured  that  the  bedding  is  indistinct.  The  quantity  of 
this  grade  of  stone  seems  to  be  small,  as  the  material  passes  toward 
the  north  into  coarser  yellowish  marble. 

Another  deposit  of  marble  was  noted  on  this  part  of  the  Admiralty 
Island  shore  (No.  17)  about  a  third  of  a  mile  south  of  Marble  Cove, 
just  south  of  the  mouth  of  a  large  creek.  The  marble  is  of  medium 
grain  and  comparatively  hard.  Some  of  it  is  white  and  some  is 
white  and  gray  banded.  Both  varieties  take  a  good  polish.  The 
outcrop  extends  for  half  a  mile  or  more  along  the  beach  and  forms 
a  bluff  about  50  feet  high,  back  of  which  is  a  flat  wooded  terrace 
several  hundred  feet  wide,  developed  on  the  marble.  The  marble  at 
the  base  of  the  bluff  is  of  a  dazzling}  white  color,  having  been 
smoothed  and  polished  by  the  surf.  The  rock  is  massively  bedded 
and  strikes  northwest.  Joints  and  dikes  cut  the  beds,  but  not  closely 
enough  to  interfere  with  quarrying.  A  quarry  could  probably  be 
opened  conveniently  on  the  terrace  above  the  beach,  but  as  there  is 
no  harbor  at  this  point  boats  could  be  loaded  only  at  times  of  calm 
water. 

Adjoining  this  deposit  on  the  south  is  an  area  of  altered  quartz 
diorite,  shown  on  Plate  XXXIII  of  Bulletin  287  as  extending 
southward  nearly  to  Parker  Point.  South  of  Parker  Point  to  Chaik 
Bay  is  an  area  in  which  schist  predominates  and  in  which  no  desirable 
marble  was  noted  except  at  Hood  Bay. 

HOOD   BAY. 

Some  fine-grained  white  marble  was  noted  in  two  places  on  the 
northeast  shore  of  Hood  Bay  (No.  18),  almost  due  east  of  Distant 
Point.  ■  In  hand  samples  this  is  a  very  beautiful  marble  which  takes 
a  good  polish,  but  its  availability  in  large  blocks  and  in  large  quantity 
is  questionable.    The  marble  is  associated  with  schist  and  becomes 
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schistose  in  the  direction  of  the  strike,  which  is  apparently  N.  70^  E. 
The  beds  are  rather  slabby  and  dip  about  20^  SE.,  although  the  angle  of 
dip  is  variable.  The  surface  rock  is  jointed  into  small  rectangles,  a 
few  inches  to  2  or  3  feet  across.  Veins  and  eyes  of  quartz  were  noted 
in  the  marble.  The  first  exposure  measured  about  500  feet  between 
its  borders  of  schist  and  possibly  100  feet  on  the  strike,  between  mean 
tide  level  and  the  wooded  bluff.  When  traced  up  the  hill  the  texture 
was  found  to  become  schistose.  At  the  second  exposure,  about  a 
quarter  of  a  mile  to  the  southeast,  the  material  is  similar  in  character, 
but  has  been  much  fractured  and  carries  considerable  quartz  in  eyes 
and  veins. 

SUMMARY. 

Factors  controlling  value. — The  value  of  a  marble  deposit  in  south- 
eastern Alaska  can  not  be  judged  by  small  surface  samples  alone, 
although  tests  of  such  samples  may  be  of  considerable  significance. 
The  character  of  the  deposit  as  a  whole,  or  at  least  so  much  of  it  as 
will  be  required  for  a  quarry,  must  be  considered,  as  well  as  extent, 
color,  lack  of  objectionable  impurities,  such  as  silica,  pyrite,  and 
argillaceous  or  organic  matter,  soundness,  absence  of  fractures  or 
joint  planes  and  of  intersecting  dikes,  facility  of  quarrying  and 
loading  on  vessels,  distance  and  freight  rates  to  markets^  and  com- 
petition. 

The  feature  that  will  probably  cause  the  most  serious  hindrance 
to  profitable  quarrying  in  southeastern  Alaska  is  the  fracturing  and 
jointing  of  the  beds.  Observations  have  shown  that  this  condition 
Is  very  prevalent  at  the  surface  in  this  region,  and  such  quarrying 
as  has  been  done  has  shown  that  the  cracks  extend  60  feet  or  more 
below  the  surface.  It  is,  of  course,  possible  that  at  greater  depths 
sounder  stone  will  be  found,  but  it  is  not  profitable  to  be  obliged  to 
reject  a  large  percentage  of  waste  simply  because  the  percentage  of 
available  blocks  of  the  requisite  size  is  limited  by  the  structure  of  the 
deposit.  The  excessive  moisture  and  the  influence  of  the  dense 
vegetation  in  this  region  have  softened  the  surface  marble  in  places 
to  surprising  depths  compared  with  those  in  other  well-known  marble 
regions. 

The  practical  judgment  of  a  competent  marble  quarryman  is  neces- 
sary to  decide  many  of  the  questions  relating  to  the  availability  of 
the  stone.  Cross  trenching,  a  common  form  of  prospecting  to  deter- 
mine the  surface  extent  of  a  marble  deposit,  must  be  supplemented 
in  southeastern  Alaska  by  the  core  drill.  A  careful  study  should  be 
made,  at  the  surface,  of  the  directions  or  strikes  of  the  various 
systems  of  joints,  their  minimum,  maximum,  and  average  spacing, 
the  direction  and  angle  of  their  dip,  and  the  nature  of  the  fractur- 
ing that  is  not  related  to  the  systematic  jointing.  A  sufficient  num- 
ber of  holes  should  then  be  drilled  to  such  depths  and  in  such  direc- 
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tions  that  a  definite  idea  may  be  obtained  as  to  the  character  of  the 
beds  below  the  surface,  especially  in  relation  to  fracturing  and  joint- 
ing and  the  hardness  of  the  marble. 

Tests  of  the  cores,  including  chemical  analyses,  measurement  of 
size  of  grain,  absorption,  porosity,  compressive  strength,  and  polish, 
are  all  of  great  value,  but  satisfactory  tests  for  strength  and  polish 
may  not  be  practicable  unless  the  core  is  2  inches  or  more  in  diameter. 

Deposits  of  possible  econormc  importance, — While  some  of  the 
deposits  of  marble  described  in  this  paper  possess  elements  of  possible 
value,  not  all  of  them  seem  to  warrant  prospecting,  and  even  those 
which  have  appeared  most  favorable  on  cursory  inspection  may  prove 
on  prospecting  to  be  totally  unfit  for  exploitation. 

Of  the  deposits  whose  surface  appearances  suggested  that  further 
investigations  might  be  warranted  whenever  the  demand  for  marble 
on  the  Pacific  coast  exceeds  the  present  production,  the  white  to  white 
and  gray,  moderately  coarse  grained  marble  a  third  of  a  mile  south 
of  Marble  Cove,  on  the  Chatham  Strait  shore  of  Admiralty  Island 
(No.  17),  seems  to  rank  first.  The  terrace  form  of  this  deposit  sug- 
gests a  favorable  site  for  a  quarry.  There  is  an  abundance  of  timber 
and  fresh  water  here,  and  although  the  harbor  near  by  is  small, 
breakwaters  and  docks  could  be  constructed  that  would  afford  pro- 
tection and  facilities  for  loading  vessels.  Next  in  importance  to  this 
deposit  is  the  white  and  gray  banded  marble  in  the  vicinity  of 
Basket  Bay  and  the  neighboring  cove  to  the  south,  on  Chichagof 
Island  (Nos.  11, 12, 13).  As  is  suggested  on  page  102,  there  appears 
to  be  a  very  large  body  of  marble  in  this  vicinity,  and  the  larger  the 
deposit  the  better  should  be  the  chances  of  finding  a  portion  of  it 
workable. 

Limestone  Inlet  opens  directly  on  one  of  the  highways  of  travel, 
Stephens  Passage,  and  is  close  to  a  base  of  supplies  at  Juneau ;  there- 
fore, although  the  surface  appearance  of  the  marble  1  mile  above  the 
head  of  this  inlet  (No.  1)  does  not  suggest  a  high  quality  of  stone, 
it  is  possible  that  the  hope  of  finding  a  good  marble  deposit  in  this 
advantageous  location  may  warrant  more  thorough  prospecting. 

As  to  the  remaining  deposits  little  encouragement  can  be  given 
regarding  the  possibilities  of  their  exploitation  under  present  con- 
ditions. For  special  ornamental  purposes,  where  cost  is  a  minor 
consideration,  some  very  unusual  marble  may  be  obtained  from  the 
schistose  deposits  on  Admiralty  Island  near  Point  Hepburn  and 
north  of  Marble  Cove,  but  it  is  doubtful  whether  these  deposits  can 
now  be  quarried  profitably.  About  the  shores  and  islands  of  Glacier 
Bay  there  are  indications  of  an  abundance  of  marble,  but  it  is  prob- 
able that  the  uncertainties  of  navigation  in  this  bay  and  the  scarcity 
of  large  timber  will  long  retard  active  quarrying  there. 
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A  BARTTE  DEPOSIT  NEAR  WRANGELL. 


By  Ebnest  F.  Bubchabd. 


IjOCATION. 


An  interesting  deposit  of  barito  was  found  by  the  writer  in  Sojh 

nber,  1913,  on  one  of  the  Castle  Islands  in  Duncan  Canal,  a  long, 

rrow,  shallow  bay  that  extends  northward  into  Kupreanof  Island 

>m  Sumner  Strait.    The  Castle  Islands,  which  consist  of  a  group  of 

I  or  seven  islets  ranging  from  600  feet  to  1  mile  in  length,  are  about 

miles  northwest  of  Beecher  Pass,  one  of  the  entrances  to  Duncan 

mal.     Duncan  Canal  lies  3  to  10  miles  west  of  the  woU-known 

rangell  Narrows,  and  the  barite  deposit  is  about  40  miles  northwest 

the  town  of  Wrangell,  the  distance  being  measured  along  the 

ivigable  waterway.     The  nearest  port  is  Petersburg,  at  the  north 

.d  of  Wrangell  Narrows,  about  25  miles  distant. 

The  approximate  location  of  this  deposit  is  indicated  on  the  map 

1.  ni)  which  shows  the  marble  deposits  in  a  portion  of  southeastern 

iaska. 

FORM  AND  EXTENT. 

The  deposit  of  barite  forms  a  rock  mass  on  the  east  side  of  the 
cond  island  in  the  group,  counting  from  the  southeast.  The  mass 
ands  as  a  block  connected  with  the  rest  of  the  island  by  a  low, 
urow  neck,  about  200  feet  long,  that  is  covered  by  water  to  a  depth 
5  to  10  feet  at  high  tide.  The  top  of  this  barite  outlier  stands  about 
►  feet  above  high-tide  level.     The  mass  as  exposed  is  roughly  elliptical 

shape,  its  major  axis  extending  in  a  direction  about  N.  30°  W. 

is  possibly  75  feet  wide  by  200  feet  long  at  the  maximum. 
•ee  fig.  1 . )  Its  extent  below  low  water  would  be  difficult  to  determine, 
id  its  thickness,  measured  perpendicular  to  the  lamination,  is  un- 
rtain,  but  it  is  probably  not  less  than  140  feet.  Near  the  southeast 
id,  which  is  narrow  and  more  pointed  than  the  northwest  end, 
osion  has  cut  a  notch  in  the  deposit  to  a  point  within  a  few  feet  of 
gh-tide  level.  Below  the  base  of  the  cliff,  which  is  washed  by  ex- 
eme  high  tides,  the  beach  slopes  away  in  all  directions  and  at  low 
le  13  30  to  50  feet  wide  with  the  water  level  some  15  feet  lower 
an  the  base  of  the  cliff.  AU  the  visible  part  of  this  cliff  and  the 
rrounding  beach,  is  composed  of  barite,  either  in  place  or  as  a  talus 
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deposit.  A  rough  calculation,  based  on  measurementa  by  pacing, 
indicates  that  there  should  be  more  than  60,000  short  tons  of  barite 
available  above  high-tide  level. 

There  is  little  in  the  appearance  of  the  mass  or  in  its  geolo^a  reltt- 
tions  and  structure  to  suggest  its  nature  or  ori^,  but  it  may  rpp- 
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resent  the  residual  portion  of  a  large  vein  or  lens  of  barite,  extending 
parallel  to  the  schistosity  of  the  adjacent  rock  and  representing  the 
replacement  of  limestone  by  barite. 


OEOIiOOIC  RKLATION8. 


The  barite  is  very  much  jointed  and  is  so  fractured  at  the  surfaM, 
probably  by  the  action  of  frost,  that  the  material  is  broken  into 
fragments  not  more  than  3  or  4  inches  in  thickness.  The  beds  strike 
N.  30°  W.  and  dip  steeply  toward  the  northeast.  On  the  southwest 
side  fadng  the  island,  a  granular  schistose  rock  is  just  visible  at  low 
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tide.  This  schistose  rock  strikes  N.  30^  W.  and  dips  steeply  north- 
east, just  as  does  the  barite.  The  neck  connecting  the  barite  outlier 
with  the  rest  of  the  island  is  composed  of  schistose  material,  which 
becomes  finer  grained  and  more  thinly  laminated  toward  the  main 
part  of  the  island.    The  island  itself  is  composed  mainly  of  schist. 

The  nearest  islet  toward  the  southeast,  about  1,000  feet  distant 
from  the  barite  deposit  and  nearly  in  strike  with  it,  is  composed 
wholly  of  schist,  and  the  next  islet  toward  the  northwest  at  a  less 
distance  is  composed  mainly  of  schist,  together  with  some  cherty 
limestone  and  veins  of  calcite.  No  other  deposit  of  barite  was  ob- 
served and  time  was  not  taken  to  search  for  more,  but  the  similar 
appearance  of  other  cliffs  on  islands  in  the  group  farther  north,  as 
observed  through  a  field  glass,  suggests  the  possibility  of  other 
deposits. 

The  schistose  rock  adjacent  to  the  barite,  and  apparently  dipping 
below  it,  is  gray  in  color,  granular  in  texture,  crumpled  to  a  slight 
extent,  much  jointed,  and  the  grains  have  been  flattened  to  a  lens- 
shaped  section.  J.  B.  Mertie,  of  the  United  States  Geological  Sur- 
vey, finds  in  a  thin  section  of  this  rock  the  following  minerals,  aU  of 
which  he  regards  as  secondary:  Chert,  quartz,  barite,  a  little  plagio- 
clase  feldspar,  a  little  mica,  sulphides,  and  titanite.  When  treated 
with  dilute  hydrochloric  acid,  it  emits  an  odor  of  hydrogen  sidphide, 
but  does  not  liberate  carbon  dioxide. 

CHARACTER  OF  THE  BARITE. 

The  barite,  where  fresh,  is  mostly  a  finely  crystalline  grayish-white 
rock  with  thin  grayish-blue  veins  and  clouded  areas  and  a  few  thin 
black  streaks.  Exceptionally  some  of  the  barite  is  coarsely  crystal- 
line and  white,  and  some  white  quartz  is  present  in  thin  seams  and 
small  segregations.  Pyrite  is  nearly  everywhere  present  in  fine  specks 
disseminated  through  the  mass  or  arranged  in  rough  parallelism  with 
the  grayish-blue  veins  in  the  rock.  The  thin  black  streaks  are  segre- 
gations below  the  surface  of  the  barite  of  fine  specks  of  dark  min- 
erals, among  which  are  probably  galena,  sphalerite,  magnetite,  and 
graphite.  Molybdenite  is  also  suggested  but  was  not  found  by  qual- 
itative test.  Grains  of  magnetite  can  be  separated  from  the  powdered 
rock  by  means  of  the  magnet.  At  the  surface  the  material  is 
strongly  stained  with  iron  rust,  resulting  from  the  weathering  of  the 
iron  pyrites. 

Thin  sections  studied  by  Mr.  Mertie  showed  the  barite  to  contain 
titanite  (in  part  leucoxene  derived  from  ilmenite),  iron  oxides,  and 
metallic  sulphides.  The  powdered  material  examined  imder  the 
microscope  by  E.  S.  Larsen  showed,  in  addition  to  barite,  quartz, 
sphalerite  (?),  magnetite,  and  metallic  sulphides.    The  thin  sections 
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show  the  barite  cryBtah  to  hsTB  beaa  straiiied  aad'  gnnniiistad,  aal 
probably  the  barite  was  matamoiphoaed  along  witb  the  boidarim 
schist.  The  pyrite  cryBtab  appear  to  be  aaooiiidtty  to  the  baiifa 
The  powdered  barite  is  grayidbi  white  and  under  a  hand  ku  ahoM 
many  particles  of  metalHc  sulphides.  Laboratotj'  aapeiiuieoiB  oat- 
lined  on  another  page  suggest  that  with  proper  machAidcal  manipa- 

Ufinn  if  mtLj  Ka  pniwriMA  tA  bJAai^h  th»  mm±jemwl  an  m.  rjtfwwwi^^^  y^ 

ASSATS  AND  ANAIiTSlBS* 

The  presence  of  metallic  sulphides  in  abundanoe  wammted  aaaaji 
for  the  precious  metals,  and  a  sample  weighing  about  60  pounds  wh 
averaged  from  the  surface  of  the  deposit.  Aooocding  to  tba  naulh 
of  the  assays,  metals  are  not  present  in  8u£Boient  quantitifiB  to  pv 
mit  the  barite  to  be  classed  as  a  metalliferous  ore,  and  its  ooimner* 
cial  value  consequently  will  depend  on  the  quaUty  and  marketability 
of  the  barite  itself. 

The  following  results  were  obtained  from  two  independent  asBajl 
of  the  material: 


Auay»  of  material  Jwfm  the  barite 


nMor  mngett,  AUia. 


Gold oimon  per  too. 

Silver do. . . 

Copper per  otnt. 

I^eaci do. . . 

Zfaic do... 


Tho  results  of  a  quantitative  chemical  analysis  by  W.  C.  Wheeler, 
of  the  United  States  Geological  Survey,  are  as  follows: 

Quantitative  analysis  of  barite  from  vicinity  of  Wranffelh  AlaAa, 


SUIcaCSiO,)..^ 

Iron  oxide  (FetOj) 

Titanium  oxide jtTiOj) 

Calcium  oxide  (CaO) 

Magnesium  oxide  (MgO) . . . 

Barium  oxide  (BaO) 

Strontium  oxide  (SrO) 

Sulphur  trioxidejSOs) 

Carbon  dioxide  (COs) 

Lead  oxide 

Lead  sulphide  (PbS) 

Zinc  sulphide  (ZnS) 

Manganese  dioxide  (MnOj) . 


OrlKiiud 
aDaQvb. 


ft.06 
.77 

NODA. 

TraoB. 

TraoB. 

58.00 

.87 

34.74 

None. 

.15 


TraoB. 


lat«l 


5.a 

.77 

Nona 

Tiaoa 
Tiaoa 

58.60 
.17 

» • • • ••• • 

.16 

1.6B 

Tnoa. 

100.0 
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The  original  analysis  showed  a  surplus  of  sulphur  trioxide  and  the 
quantity  of  zinc  sulphide  was  not  determined,  but  its  percentage  was 
calculated  as  the  equivalent  of  1.27  per  cent  of  zinc,  as  determined 
by  the  first  assay.  In  like  manner  the  percentage  of  lead  sulphide 
was  calculated  by  combining  0.15  per  cent  of  lead  oxide,  which  was 
foimd  by  analysis,  with  a  sufficient  quantity  of  the  sulphur  trioxide 
to  form  lead  sulphide. 

According  to  this  analysis  the  material  contains  about  89.16  per 
cent  of  barium  sulphate,  or  barite,  and  is  therefore  a  little  less  than 
90  per  cent  pure.  The  chief  impurity  is  silica,  and  for  many  pur- 
poses for  which  barite  is  used,  as  will  be  outlined  later,  a  moderate 
percentage  of  silica  is  not  deleterious,  nor  is  the  strontia,  which  is 
too  small  in  quantity  to  be  separated.  All  the  remaining  minerals, 
which  are  mainly  metallic  oxides  and  sulphides,  must  aggregate  less 
than  4.5  per  cent,  although  only  about  2.61  per  cent  is  shown  by  the 
analysis.  This  is  not  a  high  percentage  of  objectionable  impurity, 
and  probably  is  below  that  carried  by  shipments  of  raw  barite  from 
many  mines. 

OENERAIi  NOTES  ON  BARITE. 

MXNEBALOGY  AND  OCCUBBENCE. 

Barite  (also  termed  barytes)  or  heavy  spar  is  barium  sulphate,  the 
chemical  formula  of  which  is  BaS04.  The  recorded  occurrences  of 
barite  indicate  that  it  is  a  mineral  of  aqueous  origin  and  that  it  is 
formed  as  a  direct  deposit  from  waters  or  as  a  precipitate  when 
waters  of  certain  compositions  mingle.*  The  pure  mineral  is  com- 
posed of  bariimi  monoxide  (baryta,  BaO)  65.7  per  cent  and  sulphur 
trioxide  (SO,)  34.3  per  cent.  The  specific  gravity  is  4.3  to  4.6;  the 
hardness  is  2.5  to  3.5.  Barite  is  usually  a  white,  opaque  to  trans- 
lucent, crystalline  material,  generally  a  little  softer  than  calcite  but 
harder  than  gypsum.  It  differs  from  both  gypsimi  and  calcite  in  its 
greater  specific  gravity  and  by  the  fact  that  it  is  practically  not 
affected  by  acids.  A  conmion  form  of  the  mineral  is  an  aggregation 
of  straight  or  slightly  curved  cleavable  plates,  but  it  occurs  also  in 
granular,  fibrous,  and  earthy  masses,  in  the  form  of  stalactites  and 
concretions,  as  well  as  in  single  and  clustered  crystals.  Few  deposits 
of  barite  are  wholly  pure,  the  most  conmion  impmities  beiog  silica, 
fluorite,  lime,  magnesia,  and  the  oxides  of  iron,  manganese,  and  alu- 
minimi.  The  reddish  a^d  yellow  stains,  which  are  characteristic  of 
much  of  the  commercial  barite  when  freshly  mined,  are  due  in  large 
part  to  iron  oxide.  Fine  crystals  of  galena  and  sphalerite  are  often 
foimd  either  disseminated  or  segregated  in  barite. 

Barite  occurs  in  veins  in  both  sedimentary  and  igneous  rocks  as  a 
gangue  of  metallic  ores  and  also  where  it  is  the  predominant  mineral. 

1  Clarke,  F.  W.,  The  data  of  geochemistry,  2d  ed.:  U.  8.  Geol.  Survey  Boll.  491,  p.  555, 1911. 
60553*»— Bull.  592—14 8 
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It  occurs  also  as  a  cpmetit  between  the  grains  of  sands tont>,  as  a  replace 
munt  of  limestone,  as  concretions  in  shali^,  and  as  a  sioler  deposited  b;f 
springs.  The  deposits  in  the  Unitod  States  which  at  preaeikt  8upp^ 
the  greater  part  of  the  output  are  situated  in  southeastfim  Missoun 
and  in  the  Appalachian  valleyB  of  Geoi-gia,  North  C'arolina,  TeonessM, 
and  Virginia,  where  it  is  found  generally  in  cherty  and  gravelly  cUj, 
residual  material  from  limestone,  dolomite,  and  quart^te.'  Kea- 
tucky  has  vein  deposits  wliich  are  little  developed. 

A  shear  zone  containing  quartz  and  barite  is  reported  by  P.  S.  Smitk 
to  occur  at  the  T>ee  claim,  1  ^  miles  west  of  Crab  Bay,  on  Annelta 
Island,  in  southeastern  Alaska.  The  barite  is  white  and  has  a  granih 
lar  crystalline  texture,  resembling  the  barite  of  the  Castle  Islands,  but 
the  largest  clear  piece  of  barite  noted  would  measure  only  about  1  iod) 
by  2i  inches, 

Barito  resembling  the  material  from  the  Castle  Islands  in  havi^ 
a  granular  crystalline  texture,  though  whiter  in  color,  has  been  fouiul 
in  the  mountains  about  12  miles  west  of  Ilailey,  Idaho,  north  of  Dew 
Creek,  according  to  L,  G.  Westgate,  who  reports  that  the  deposit 
forms  a  vein  which  may  be  as  thick  as  200  feet  hut  which  can  not  be 
traced  far  on  the  strike.  This  deposit  is  associated  with  calcareous 
sandstones  of  Pemisylvanian  age. 

USES  AND  FBBPAILATION. 

Barite  is  used  principally  as  a  pigment  in  mixed  paints  and  in  tiB 
manufacture  of  lilhopone,  a  white  pigment,  but  there  are  many  other 
uses  forsmall  quantities  of  it,  such  as  the  manufacture  of  barium  salts, 
which  have  a  wide  chemical  application,  tho  numuftKilnvra  <^  ^fatWi 
wall  paper,  asbestos,  cement,  artificial  ivory,  eitaiQelSi  vp4  for  QQW 
ing  packages  of  ham,  cheese,  etc. 

The  value  of  barite  as  a  pigment '  in  mixed  paints,  if  xtat  qp^d  )p 
exceea,  is  due  to  its  whiteness,  its  weight,  and  it*  iuertOBM  ut  tb* 
presence  of  chemically  active  substances,  and  alaa  to  i^  tptitn^do  to 
take  color  stain  uniformly  and  to  make  a  small  quantity  of  cdor,  mnj^ 
as  aniline,  cover  much  surface.  In  order  that  thQ  h^(A  VMy  Ipe 
suitable  for  the  uses  mentioned  above,  it  must  be  free  frow  all  MHOnJ 
ated  minerals  which  do  not  grind  white  or  which  am  ftffoctcKl  \is  apitfr 
or  atmospheric  gases.  Thus  iron  oxide  and  the  sulpbidw  of  n^t^b, 
such  as  iron,  lead,  zinc,  and  coppar,  must  be  removed,  vt4  tker^  ipiMt 
be  little  lime  or  magnesia  present.  The  presence  of  sm^U  percwttm 
of  dear  or  white  quartz  is  not  objectionable,  for  it  griuda  to  4  l(m)f 
powder  and  is  chemically  inert. 

In  the  preparation  of  barite  for  the  market  in  the  tqw^  nS'^lW  1^ 
Missouri,  where  the  largest  quantities  are  at  present  ftn^i^o^  tbe 

'  8«B  duptm  on  prodnctlm  vt  buTMs  in  U.  B.  Osol.  fiurrer  MEnan]  Rtsourew,  IMT  to  IHa 
■Bnichud,E,  F.,  BurtMuapiguMnl;  U.S.  Oeol.  Survey  MIntnl  Roduich,  im,^l^n.MM|ik 
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ore  18  first  allowed  to  stand  in  the  sun  and  rain,  so  that  much  of  the 
residual  clay  with  which  it  is  associated  drops  off,  and  hand  cobbing, 
picking,  and  sorting  results  in  such  further  cleaning  of  the  material 
that  it  is  ready  for  shipment  to  the  mills.  The  product  from  some 
workings  in  the  southern  Appalachian  r^on  is  first  washed  in  log 
washers  to  free  it  of  associated  clay.  Next  the  barite  is  separated 
into  two  or  three  grades  by  hand  sorting,  after  which  it  is  ready  for 
ihe  milling  process.  Neither  of  these  preliminary  processes  would  be 
needed  for  the  Alaska  barite  herein  described,  as  it  would  be  ready 
for  milling  directly  upon  being  quarried.  Barite  is  milled  by  both 
the  dry  and  the  wet  process.*  The  wet  process  is  the  later  and  more 
effective  one  and  is  now  most  generally  employed.  Several  types  of 
mills  are  in  use.  The  milling  consists  of  crushing,  grinding,  washing, 
bleaching,  and  drying,  although  not  necessarily  in  the  order  given. 
The  most  troublesome  impurities  seem  to  be  galena  and  limonite. 
Where  the  galena  is  disseminated  in  fine  grains  through  the  barite 
the  two  minerals  are  not  easily  separated  by  jigging  or  flotation. 
The  limonite  can  not  be  entirely  removed  by  ordinary  jigging,  and 
magnetic  separation  has  been  attempted  but  not  yet  accomplished. 
Bleeu^hing,  however,  removes  the  iron,  if  that  substance  is  not  present 
in  quantity  so  great  as  to  require  an  excessive  quantity  of  sulphuric 
acid,  but  it  does  not  so  readily  affect  the  lead  compound,  which,  when 
ground  with  the  barite,  imparts  a  grayish  tint  to  the  material  and 
thereby  reduces  its  value  as  a  pigment.  Lime  carbonate  is  also  a 
deleterious  impurity  when  it  occurs  in  sufficient  quantity  to  require 
a  portion  of  the  acid  to  neutralize  it  in  the  bleaching  process. 

An  outUne  of  the  complete  process  in  one  of  the  most  thoroughly 
equipped  mills  in  Missouri  is  roughly  as  follows:  The  crude  material 
is  ground  in  sUp  mills  having  granite  grinders  and  granite  bases. 
Water  is  fed  into  these  mills  and  the  ground  material  is  floated  over 
the  top  of  the  tanks,  after  which  it  is  pumped  into  funnel-shaped 
separators.  The  contents  of  the  separators  are  agitated  by  flowing 
water  and  the  coarser,  rejected  material  is  drawn  off  at  the  bottom 
of  the  fimnel  and  returns  to  the  slip  mills,  whereas  the  finer  material 
floats  off  at  the  top  of  the  separators.  This  material  next  descends 
to  settling  tanks  and  after  forming  a  sludge  is  drawn  off  into  bleaching 
tanks.  The  bleaching  tanks  are  built  of  concrete  lined  with  refrac- 
tory tile.  Bleaching  is  accomplished  by  the  addition  of  measiued 
we^ts  of  sulphuric  acid  to  the  sludge  and  the  agitation  of  the  mass 
to  secure  thorough  mixture.  The  acid  reacts  on  the  iron  oxide  and 
lime  present,  forming  ferrous  sulphate  and  calcium  sidphate.  The 
iron  salt  being  soluble  and  the  calcium  salt  partly  soluble,  besides 
havii^  a  lower  specific  gravity  than  pure  barite,  these  substances, 

1  Boichard,  B.  F.,  The  produotlon  of  barytes  tn  1007:  U.  8.  OeoL  Suirqr  MlMnl  Kmaanm,  1907,  pt.  2, 
pp.  086-487, 1906. 
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together  with  the  excess  of  sulphuric  add,  are  removable  in  the 
further  washing  process  to  which  the  material  is  subjected.  For 
this  next  washing  the  material  is  pumped  into  washers  which  empby 
the  float-separation  process.  Next,  the  bleached  barite  passes  to  set- 
tling tanks,  after  which  it  is  dried  bj  being  spread  thinly  on  the  surface 
of  a  rotating  hot  drum.  From  the  hot  drum  the  dried  material  filb 
or  is  brushed  off  and  carried  to  WilHams's  miUs,  where  it  is  pulverized, 
screened,  and  finaUj  sacked  bj  machine.  The  essential  difference 
between  this  process  and  the  others  mentioned  above  Ees  in  the  fact 
that  the  material  is  first  reduced  to  a  fine  condition  before  bleaduDg, 
thereby  bringing  the  sulphuric  acid  intimately  into  contact  with  all 
portions  of  the  barite. 

In  the  manufacture  of  the  white  pigment  lithopone,  an  intimate 
mixture  of  precipitated  anc  sulphide  and  barium  sulphate,  barite  is 
^t  reduced  from  the  sulphate  to  the  sulphide  of  barium,  which  is 
soluble,  and  then  treated  with  a  solution  of  sino  sulphate.  The 
reducing  of  barite  is  effected  by  heating  to  bright  redness  a  mixtare 
of  about  four  parts  of  crude  barite  and  one  part  of  a  very  low  ash 
coal  in  a  rotating  furnace.^  The  coal  acts  as  a  reducing  agient,  and 
converts  60  to  70  per  cent  of  the  barite  to  barium  sulphide,  the 
remainder  being  convf^rted  to  barium  carbonate.  A  sinular  principle 
is  employed  in  the  initial  stages  of  the  production  of  other  barium 
salts. 

POSSIBIjE  VAIiUE  OF  THE  BARITE  OF  THE  CASTIiE 

ISLANDS. 

The  barite  described  above  is  not  of  the  highest  grade,  particularly 
for  use  as  a  pigment,  and  it  will  probably  require  a  milling  test  to 
determine  whether  or  not  it  may  be  possible,  commercially,  to  remove 
the  metallic  sulphides  and  to  bleach  the  color  to  a  pure  white. 
Simple  laboratory  experiments  and  comparison  of  the  Alaska  material 
with  commercial  grades  of  barite  suggest  that  this  may  be  possible. 
For  example,  tests  by  W.  C.  Wheeler  and  the  writer  show  that  washing 
and  flotation  tends  to  whiten  the  finely  ground  grayish-white  powder. 
Further  treatment  with  hot  dilute  sulphuric  acid  containing  small 
quantities  of  sodium  chloride  and  sodium  nitrate  bleaches  the  powder 
to  a  shade  only  slightly  less  white  than  that  of  precipitated  barium 
sulphate  or  zinc  oxide.  These  experiments  are  encouraging,  and 
seem  to  indicate  that  with  the  aid  of  proper  mechanical  manipulation 
the  process  might  be  made  commercially  successful. 

In  the  process  of  manufacture  of  lithopone  and  the  various  salts 
of  barium  where  crude  barite  is  fused  with  coal  a  slightly  impure 
raw  material  would  apparently  react  as  well  as  one  having  a  high 

1  FhaleQi  W.  C,  Productkn  of  borytes  in  1911:  U.  S.  Geol.  Survey  Mineral  Resources,  1011,  pt.  2,  p.  MB» 
1912. 
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degree  of  purity,  providing  the  impurities  present  were  not  in  them- 
selves objectionable.  It  is  possible,  therefore,  that  the  Alaska  barite 
is  suitable  for  general  chemical  purposes. 

Probably  it  would  not  be  practicable  to  build  and  operate  a  barite 
mill  in  the  vicinity  of  the  deposit,  but  the  raw  material  can  certainly 
be  quarried  and  loaded  on  barges  very  cheaply,  and  transported  to 
Puget  Sound  or  to  San  Francisco  at  low  freight  rates.  The  approaches 
to  the  Castle  Islands,  though  not  very  deep,  show,  according  to  Coast 
and  Geodetic  Survey  charts,  from  5  to  more  than  30  fathoms  of 
water.  In  the  immediate  vicinity  of  the  islands  the  depth  of  the 
water  is  such  that  wharves  could  be  built,  and  there  is  plenty  of  tim- 
ber at  hand  suitable  for  this  purpose.  On  the  island  of  which  the 
barite  deposit  is  an  outlier  there  is  level  space  sufficient  for  the  neces- 
sary buildings  of  a  quarry  camp.  Quarrying  of  the  deposit  would 
evidently  be  very  simple,  as  the  material  could  be  blasted  from  the 
face  of  the  cliff  and  a  large  output  obtained  in  a  relatively  short  time. 
OvOT  the  top  of  the  mass  there  is  a  bushy  growth  of  spruce  and  cedar 
with  little  soil,  and  if  this  were  stripped  off  at  first  the  deposit  would 
afford  an  unusually  clean  quarry* 

PRODUCTION,'  IMPORTS,^  AND  PRICES  OF  BARITE. 

The  production  of  crude  barite  in  the  United  States  in  1913  was 
45,298  short  tons,  valued  at  $156,275.  This  represents  the  value  of 
the  crude  material  free  on  board  at  the  mines,  and  gives  an  average 
price  for  the  whole  country  of  $3.45  a  ton  of  2,000  pounds.  The 
average  price  in  the  southeastern  Missouri  district  was  $3.78  a  ton. 
The  imports  of  crude  barite  entered  for  consimiption  during  1913 
amounted  to  35,840  short  tons,  valued  at  $61,409,  or  $1.71  a  ton, 
and  of  manufactured  barite  5,463  short  tons,  valued  at  $38,155,  or 
$6.98  a  ton.  Of  these  imports,  82  short  tons  of  crude  barite,  valued 
at  $144,  or  $1.76  a  ton,  and  601  short  tons  of  manufactured  barite, 
valued  at  $3,976,  or  $6.62  a  ton,  were  entered  at  San  Francisco,  the 
only  Pacific  coast  port  which  received  any  barite  during  1913. 

»  Hill,  J.  M.,  The  production  of  barytes  in  1913:  U.  S.  Oeol.  Survey  Mineral  Resources,  1913,  pt.  2,  pp. 
ie5-166, 1914. 
s  Imports  according  to  Bureau  of  Foreign  and  Domestic  Commerce,  Department  of  Commerce. 
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MlNEKAL  DEPOSITS  OF  THE  YAKATAGA  DISTRICT. 


By  A.  G.  Maddren. 


INTRODUCTION. 

iJlie  Takataga  diflirict,  where  gold  placers  have  been  mined  and 
petroleum  seepages  and  coal  beds  have  been  found,  lies  on  the  central 
Pacific  seaboard  of  Alaska  in  front  of  the  western  part  of  the  great 
St.  Ellas  Range,  whose  crest  line  stands  from  10,000  to  18,000  feet 
above  sea  level,  within  30  to  40  miles  of  the  ocean.  The  shore  line, 
which  forms  the  southern  boundary  of  the  district,  follows  approxi- 
mately the  sixtieth  parallel  of  north  latitude  (PL  IV,  p.  130).  The 
coastwise  extent  of  the  district  from  east  to  west  is  about  60  miles, 
from  141®  40'  to  143®  20'  west  longitude,  and  at  its  opposite  extrem- 
ities it  is  delimited  by  two  of  the  largest  piedmont  glaciers  in  Alaska. 
On  the  west  is  Bering  Glacier,  named  for  the  discoverer  of  the  country, 
and  on  the  east  Malaspina  Glacier,  named  for  one  of  the  earlier 
explorers  of  this  coast.  Its  inJand  boundary  is  ill  defined,  but  it 
can  be  regarded  as  including  the  front  range  of  the  St.  Elias  Moun- 
tains, here  termed  the  Robinson  Mountains,  whose  main  crest  line 
lies  10  to  15  miles  from  the  coast. 

The  region  thus  outlined  contains  about  1,000  square  miles. 
Though  its  shore  line  was  well  known  to  prospectors,  some  of  whom 
had  journeyed  far  inland,  the  region  had  until  1913  been  relatively 
little  explored.  Surveys  of  the  coast  lino  and  inland  as  far  as  the 
petroleum  seepages  were  made  in  1898  and  1899  by  J.  L.  McPherson 
in  the  interest  of  oil  claimants.  The  resultant  data  have  been  em- 
bodied on  various  oflBcial  maps.  Mr.  McPherson  and  Mr.  F.  H. 
Shepherd  also  made  geologic  observations  in  this  district,  which  they 
did  not  publish  themselves  but  generously  turned  over  to  members 
of  the  Siurey,  and  these  have  been  recorded  in  various  official  publi- 
cations, as  follows: 

Eldridoe,  6.  H.,  The  coast  jfrom  Lynn  Canal  to  Prince  William  Sound.  In  Maps 
and  descriptions  of  routes  of  exploration  in  Alaska  in  1898:  U.  S.  Greol.  Survey  Special 
Pub.,  p.  104, 1899. 

Sfubr,  J.  E.,  a  reconnaissance  in  southwestern  Alaska:  U.  S.  Geol.  Survey  Twen- 
tieth Ann.  Rept,  pt.  7,  p.  264,  1900. 

liABTTK,  G.  C,  Cape  Yakataga  placers:  U.  S.  Geol.  Survey  Bull.  259,  pp.  88-89, 
1905. 

liARTTN,  G.  C,  Geology  and  mineral  resources  of  the  Controller  Bay  region,  Alaska: 
U.  8.  Geol.  Survey  Bull.  335,  pp.  26,  63, 114, 115,  and  118, 1908. 
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The  Yakutat  Bay  region  and  the  slopes  of  St.  Elias,  lying  20  to  40 
miles  east  of  Yakataga,  have  long  been  a  field  of  scientific  exploration. 
A  large  number  of  publications  relate  to  St.  Ellas,  but  few  of  them 
contain  geologic  data.  The  publications  of  I.  C.  Russell,  however, 
are  an  exception,  for  his  investigations  in  1890  and  1891  did  much  to 
elucidate  the  stratigraphy  of  the  St.  Elias  region  as  well  as  the  glacial 
geology.  Much  additional  information  was  obtained  by  R.  S.  Tarr, 
who  in  1905  and  1906  made  a  comprehensive  study  of  the  glacial 
geology  of  this  region,  in  the  com^e  of  which  he  obtained  much  new 
information  concerning  the  bedrock  geology.  The  geolc^y  of  the  Con- 
troller Bay  region,  60  miles  to  the  west,  has  been  studied  in  detail  by 
G.  C.  Martin.  Therefore,  though  the  geology  of  the  Yakataga  dis- 
trict was  until  1913  but  little  known,  the  region  is  flanked  on  both  sides 
by  areas  that  had  been  investigated.  The  principal  reports  deaUng 
with  these  adjacent  regions  are  listed  below: 

Russell,  I.  C,  An  expedition  to  Mount  St.  Elias:  Nat.  Geog.  Mag.,  vol.  3,  pp. 
53-203, 1891. 

Russell,  I.  C,  Second  expedition  to  Mount  St.  Elias:  U.  S.  Geol.  Survey  "niir- 
teenth  Ann.  Rept.,  pt.  2,  pp.  1-92, 1893. 

FiLiPPO  DE  FiLiPPi,  The  ascent  of  Mount  St.  Elias  by  H.  R.  H.  Prince  LuigiAmedeo 
di  Savoia,  Duke  of  the  Abnizzi,  1900. 

Tare,  R.S.,  The  Yakutat  Bay  region,  Alaska:  U.S. Geol.  Survey  Prof.  Paper  64,1909. 

Tarr,  R.  S.,  and  Martin,  Lawrence,  The  earthquakes  at  Yakutat  Bay,  Alaska, 
in  September,  1899:  U.  S.  Geol.  Survey  Prof.  Paper  69,  1912. 

Martin,  G.  C,  Geoloj^y  and  mineral  resources  of  the  Controller  Bay  region,  Alaska: 
U.  S.  Geol.  Survey  Bull.  335, 1908. 

About  two  months  was  employed  in  the  field  investigations  on 
w^hich  this  report  is  based.  This  time  was  devoted  not  only  to  a  study 
of  the  geology  and  mineral  resources  but  also  to  making  a  topographic 
exploratory  survey  of  the  area.  Besides  traversing  the  shore  line  the 
inland  region  was  penetrated  at  several  places  for  a  distance  of  5  to 
25  miles.  Heavy  vegetation  on  lower  slopes  and  ico  covering  at 
higher  altitudes  masks  much  of  the  bedrock,  and  tliis  fact,  combined 
with  the  physical  obstacles  to  travel  indigenous  to  a  region  of  glacial 
streams,  strong  relief,  and  without  trails,  made  the  geologic  observa- 
tions difficult.  The  conclusions  reached  must,  therefore,  be  regarded 
as  tentative.  Only  the  salient  features  of  the  geology  and  mineral 
resources  will  h(»re  be  set  forth,  the  more  elaborate  discussions  being 
reserved  for  another  rej)ort,  now  in  preparation,  that  will  be  more 
fully  lllust.-ated.  The  writer  was  fortunate  in  having  the  efficient 
assistance  of  E.  O.  Blades  throughout  the  field  work.  He  is  also 
under  obligations  to  the  prospectors  and  miners  of  the  cfistrict  for  in- 
formation and  aid  given  in  various  ways.  Special  acknowledgment 
should  be  made  to  Mr.  V.  Blodgett,  who  furnished  valuable  data 
about  the  Wiiite  River  gold  placers. 
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TOPOGRAPHY. 


The  main  crest  line  of  the  St.  Elias  Range,  though  unexplored, 
probably  Ues  30  to  40  miles  inland  from  the  beach  at  Yakataga. 
Between  these  mountains  and  the  sea  lies  another  range  forming  a 
westward  extension  of  what  Russell  ^  termed  in  the  St.  Elias  region 
the  ''Robinson  Hills."  As  this  highland  mass  is  rugged,  with  peaks 
from  5,000  to  10,000  feet  high,  it  is  more  properly  designated  the 
Robinson  Mountains  and  forms  the  front  range  of  the  St.  EUas  chain. 
The  two  ranges  are  separated  by  a  field  of  ice  that  is  tributary  to  the 
Bering  and  Guyot  glaciers.  The  Robinson  Moimtains  form  a  high- 
land bolt  extending  from  the  vicinity  of  Icy  Bay  on  the  east  to 
Bering  Glacier  on  the  west. 

Both  ends  of  the  range  terminate  in  areas  of  lesser  relief  which  are 
deeply  biuied  m  great  piedmont  glaciers.  These  glaciers  are  fed 
by  the  ice  and  snow  fields  of  the  St.  Elias  Range  and  extend  prac- 
tically to  the  coast.  They  form  an  ice  barrier  that  is  nowhere  less 
than  10  miles  broad  and  many  miles  in  aggregate  length,  which 
practically  isolates  the  Yakataga  district  on  the  west,  north,  and 
east.  Only  a  narrow  strip  of  unstable  glacial  outwash  coastal  plain, 
2  to  5  miles  wide  and  30  miles  long,  extending  westward  between  the 
southern  edge  of  Bering  Glacier  and  the  ocean  to  Controller  Bay 
district,  affords  any  land  connection  whatever  with  contiguous  areas. 
All  approaches  to  the  district  from  any  other  overland  direction  are 
barred  by  wide  ice  fields. 

The  Robinson  Mountains  are  made  up  of  three  parallel  ridges 
whose  trend  is  a  few  degrees  north  of  west,  and  thus  slightly  oblique 
to  the  coast  line.  The  first  or  southernmost  of  these  mountain  ridges 
fronts  the  ocean,  in  close  proximity  to  the  shore,  from  Icy  Bay  to 
Yakataga  Reef,  its  western  terminus.  The  second  and  third  suc^ 
cessively  higher  inland  ridges  are  not  so  distinctly  separated  from 
each  other  as  the  first  or  coastal  ridge  is  from  them,  and  both  these 
inland  ridges  extend  farther  west  than  the  front  one.  Here  they 
form  the  mountain  abutments  to  the  eastern  margin  of  Bering  Glacier. 
In  the  far  eastern  part  of  the  district  all  three  of  these  ridges  of  the 
Robinson  Mountains  are  high  and  merge  into  one  mountain  mass, 
forming  a  higliland  area  whose  general  altitude  is  about  5,000  or  6,000 
feet  above  sea  level  and  whose  summits  rise  to  elevations  of  7,000  to 
9,000  feet.  Westward  from  this  highland  area  these  mountain  ridges 
become  more  separated  and  distinct,  especially  the  southernmost  and 
the  one  next  north  from  it,  and  two  valley  basins  of  considerable 

1  Rassell,  I.  C,  Second  expedition  to  Mount  St.  Elias:  U.  S.  GeoL  Survey  Thirteenth  Aim.  Kept.,  pt. 
2,  PI.  IV  and  p.  17, 1S08. 
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length  and  breadth  lie  between  them.  The  easternmost  of  these 
valleys  is  7  or  8  miles  in  length  from  east  to  west  and  is  laj^y  occu- 
pied by  a  glacier  named  White  River  Glacier  from  the  streun  that 
drains  it.  Westward  from  this  valley  basin  is  another,  the  lai^ 
and  most  open  one  in  the  district,  about  20  miles  long  and  6  to  7  iniki 
broad;  that  comprises  the  general  continuation,  in  this  directioni  of 
the  depression  between  the  coastal  and  inland  mountain  ridgo. 
Lajge  glaciers  occupy  the  head  of  this  valley,  but  its  lower  part  is 
free  from  ice.  It  is  drained  by  Yakataga  River,  a  lai^  gjacial  stieam 
about  10  miles  long,  which  discharges  into  the  ocean  about  2  nuks 
west  from  Yakataga  Reef. 

There  is  a  gradual  lowering  of  these  mountain  ridges  and  summitB 
from  cast  to  west.  Thus  the  summits  on  the  coastal  front  ridge 
descend  from  altitudes  of  5,000  to  6,000  feet  on  the  east  to  2,000  feet 
immediately  back  of  Yakataga  Reef  through  a  distance  of  about  30 
miles.  The  peaks  along  the  second  ridge  descend  from  about  7,500  to 
3,000  feet  tlirough  a  distance  of  about  35  miles  from  east  to  west,  and 
those  which  mark  the  third  and  highest  ridge  descend  in  altitude  ftom 
about  9,000  to  4,000  feet  in  the  same  direction  along  a  distance  of 
about  40  miles.  With  the  decrease  in  elevation  of  the  Robinson 
Mountains  from  east  to  west  their  crests  become  somewhat  less  rugged 
in  form,  their  slopes  more  gentle,  and  in  general  they  appear  more 
openly  spaced,  with  broader  valley  areas  between  them. 

From  Yakataga  Reef  eastward  for  about  35  miles  the  base  of  the 
seaward  slopes  of  the  southernmost  ridge  of  Robinson  Mountains  stand? 
within  one-half  to  1  mile  of  the  beach.  The  present  beach  along 
this  part  of  the  coast  is  nan-ow,  ranging  from  200  to  600  feet  in  width, 
and  its  inner  limit  is  marked  by  a  cut  bank  from  5  to  50  feet  in 
heiglit  tliat  is  formed  by  the  undermining  and  consequent  caving 
caused  by  tlie  storm  surges  at  high-tide  level.  West  of  Yakataga 
Reef  the  coastal  plain  expands  to  a  width  of  5  miles  and  more. 
Inland  the  coastal  plain  merges  wdth  the  broader  valleys.  The  coastal 
plain  is  entirely  built  of  unconsolidated  outwash  sediments  from 
these  valleys,  all  of  which  carry  streams  derived  from  glaciers. 

COAST  LINE. 

From  Cape  Suckling  on  the  west  to  Icy  Bay  on  the  cast  the  strand 
line  is  remarkably  even.  With  the  exception  of  two  small  rocky 
reefs  there  are  no  irregularities  in  the  shore  lino  of  the  Yakataga 
district,  its  immediate  strand  being  wholly  formed  of  a  direct  ftnd 
regular  ocean  beach  of  sands  and  gravels  without  any  bays  or  inlets. 
Although  high  tides  back  up  into  the  mouths  of  several  of  the  larger 
glacial  rivers  of  the  district  and  form  shallow  lagoons  of  some  extent, 
none  of  these  lagoons  deflect  the  regular  direction  of  the  strand 
line,  which  is  built  across  their  entrances  in  the  fonn  of  spits  and 
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shallow  surf-bound  bars.  Cape  Suckling  is  a  rocky  headland  from 
which  a  ridge  about  1,200  feet  high  extends  inland  for  about  10 
miles  to  the  Bering  Glacier.  This  ridge  separatee  a  lowland  sur- 
rounding Controller  Bay  from  the  coastal  plain  stretching  eastward 
along  the  shore  to  Yakataga. 

The  larger  of  the  two  small  areas  of  rocky  shore  is  named  Yakataga 
Beef  (Cape  Yakataga)  and  the  other  Umbrella  Reef.  Yakataga 
Beef  is  situated  about  midway  of  the  coastal  length  of  the  district, 
and  the  rocks  forming  it  extend  south  from  the  beach  into  the  ocean 
about  half  a  mile.  It  is  essentially  a  wave-cut  rock  platform  about 
1,500  feet  wide,  whose  surface  stands  at  the  level  of  mean  tide,  above 
which  rise  two  ridges  of  harder  rock  that  flank  its  east  and  west 
margins.  Portions  of  these  ridges  stand  10  to  20  feet  above  the 
general  surface  of  the  platform. 

Umbrella  Reef  hes  about  15  miles  east  of  Yakataga  Reef.  It  is 
a  narrow  ledge  of  rock  about  one-eighth  of  a  mile  wide  and  three- 
fourths  of  a  mile  long  that  lies  parallel  with  the  shore.  Little  of  it 
stands  above  high-tide  level;  consequently  for  the  most  part  it  is 
surt  swept,  except  at  the  lowest  stages  of  tide  in  calm  weather. 

Icy  Bay  is  an  indentation  of  the  coast  line  at  the  eastern  end  of 
the  district.  Its  entrance  is  marked  by  low  sand  spits,  beyond  which 
it  extends  inland  about  10  miles  and  is  about  7  miles  wide.  Guyot 
Glacier  discharges  into  the  head  of  the  bay,  which  has  been  formed 
recently  by  the  retreat  of  this  glacier.  Its  availabiUty  as  a  port  is 
discussed  on  pages  150-151. 

DBAINAGE. 

Much  of  the  precipitation  in  the  mountains  occurs  in  the  form  of 
snow  and  is  carried  to  lower  altitudes  by  the  glaciers.  East  of  Yaka- 
taga Reef  numerous  small  watercourses  drain  directly  into  the  sea, 
the  mountainous  parts  of  their  valleys  being  rather  narrow  defiles. 
Of  these  streams  White  River  is  the  largest.  This  river  springs  from 
a  glacier  of  the  same  name,  flows  westward  for  about  5  miles,  then 
bends  sharply  to  the  south  and  reaches  the  sea  about  10  miles  from 
its  source.  Its  lower  valley  is  a  narrow  canyon  that  has  been  incised 
in  an  old  valley  floor,  now  left  as  a  series  of  gravel-covered  benches. 
White  River  is  important  because  its  gravels  contain  gold  placers. 
Certain  recent  changes  of  drainage  of  this  river  will  be  described  in 
the  account  of  gold  placers  which  is  given  on  page  137. 

The  drainage  west  of  Yakataga  Reef  is  carried  to  the  sea  by  several 
rivers  of  considerable  size.  Of  these  Yakataga  River,  which  rises  in 
a  glacier  of  the  same  name,  flows  through  a  broad  valley  with  rather 
gentle  slope,  though  broken  by  gravel  benches,  for  about  10  miles, 
where  it  debouches  on  the  coastal  plain.  .The  next  stream  to  the 
west  is  Duktoth  River,  which  also  has  a  glacial  source,  but  whose 


1S4  MINERAL  BESOUBCES  OF  A1.ASEA,  IM 

heftdwatere  have  not  been  surveyed.  The  drainage  of  the  westenL 
end  of  the  Kobinson  Mountains  ia  carried  by  Kaliek  River,  which  b 
a  southeasterly  course  and  empties  into  a  lagoon  about  15  miles  W( 
of  Yakataga  River,  Between  this  river  and  Cape  Suckling  the  mai^ 
small  streams  which  drain  the  southeni  mai^in  of  the  Bering  Glaciec 
empty  into  the  sea. 

CLIMATE. 

The  Yakataga  region  falls  into  two  climatic  provinces.  Moat  of  ihft 
area  standing  above  3,000  or  4,000  feet  may  be  said  to  have  an  ulpin»' 
boreal  chmate,  but  the  climate  of  the  coa<^tal  lowland  ia  temperato. 
Evidence  of  this  alpine-boreal  climate  is  found  in  the  widespread  aud, 
over  large  areas,  almost  continuous  development  of  actual  gliiciatioiL 
or  at  least  strong  int-ipient  glacial  conditions  in  the  form  «if  perpetual! 
n6v6  fields.  A  probable  estimate  is  tliat  half  of  this  part  of  tlw 
Pacific  seaboard  is  now  under  actual  glacial  conditions.  It  may  he 
remarked  that  these  conditions  extend  below  the  level  of  3,000  feet 
over  considerable  areas  at  many  places,  especially  just  east  and  west 
from  Yakataga  district,  where  the  expansive  Malaspina  and  Bering 
glaciers  extend  practically  to  the  ocean. 

Throughout  the  district  precipitation  is  excessive.  Practically  aB. 
of  it  occurs  in  the  form  of  snow  in  the  higher  mountains  and  chiefly  in 
the  form  of  rain  along  the  narrow  coastal  plain.  These  two  forms  of 
precipitfttinu  liomiiiate  their  respective  zonrs  throughout  tlie  vciir, 
and  both  liu-ir  T<>rl.i.-al  iiiid  liori?.,infM!  .listrilmtinii  i.^  niaiutiiinrd 
within  quite  stable  limits.  Thus  precipitation  in  the  form  of  rain  a 
rare  above  an  elevation  of  5,000  feet,  and  below  that  altitude  snow 
falls  only  during  the  coldest  winter  months.  The  lower  Hniit  of 
perpetual  snow  is  probably  a  thousand  feet  below  this  altitude  on 
many  parts  of  the  inland  slopes. 

There  arc  no  meteorolo^c  records  for  any  part  of  the  district.  The 
nearest  station  is  Katalla,  where  observations  of  two  years  indicate 
a  total  precipitation  of  125  inches.  It  is  safe  to  assume  that  at  Yaka- 
taga the  total  precipitation  is  at  least  100  inches.  This  amount  is 
believed  to  be  the  minimum  annual  average  for  many  localities,  and 
in  some  parts  of  the  province  an  annual  precipitation  of  150  to  neariy 
200  inches  probably  occurs.  During  the  winter  months  much  of  the 
precipitation  in  the  coast  zone  occurs  in  the  form  of  damp  snow  and 
sleet.  As  a  rule  October  is  the  month  of  greatest  rainfall  for  the  year, 
and  January  and  February  prohahly  have  the  greatest  number  of 
clear  days. 

The  coldest  temperatures  along  the  immediate  coast  are  about  zero 
(Fahrenheit),  but  inland  a  few  miles  it  is  often  10°  or  15°  colder, 
especially  in  the  vicmity  of  lai^e  glaciers.  Ponds  and  lakes  in  the 
coastal  plain  freeze  permanently  late  in  December,  and  the  larger 
streams  freeze  and  thaw  alternately  throughout  the  winter  monthB. 
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There  is  practically  no  freezing  of  the  ocean  water,  except  occasion- 
ally along  the  beach  between  tide  levels,  during  extremely  cold  snaps, 
and  in  the  shallow  brackish  tidal  estuaries  or  embayments  on  tiio 
outer  margin  of  the  coastal  plain.  From  October  to  April  the  aver- 
age maximimi  temperature  is  about  45**,  the  average  Tninimnm  about 
10*^,  and  the  average  of  monthly  means  about  30®.  During  this  part 
of  the  year  there  are  more  distinctly  clear  days  than  during  the  sum- 
mer, but  the  average  precipitation  is  about  the  same.  From  April  to 
October  there  are  few  wholly  clear  sunny  days,  most  of  the  days  being 
cloudy  or  foggy  and  more  than  half  of  them  rainy.  The  precipitation 
for  this  period  is  heavy,  amounting  to  over  50  inches  of  rainfall.  Few 
of  the  clear  sunmier  days  may  be  considered  hot,  although  the  maxi- 
mimi temperature  may  occasionally  rise  to  possibly  80**  for  short 
intervals,  during  which  the  great  humidity  produces  a  sultry  effect  if 
the  air  is  calm.  The  average  maximum  summer  temperature  of  this 
coast  zone  from  April  to  October  is  about  70®,  the  average  minJTmmn 
about  35®,  and  the  average  of  monthly  means  for  this  period  about  50®. 

VEGETATION. 

In  the  coastal  belt,  especially  below  the  altitude  of  2,500  feet,  there 
is  a  heavy  growth  of  coniferous  trees  and  deciduous  brush  wherever 
the  lower  slopes,  valley  bottoms,  and  coastal  plain  are  of  stable  char- 
acter; that  is,  where  the  slopes  are  not  so  steep  as  to  consist  of  bare 
bedrock  or  rock  slides  and  where  the  flatlands  are  of  sufficient  age 
for  vegetation  to  have  gained  a  foothold.  In  favorable  locaUties, 
both  on  the  coastal  plain  and  along  the  base  of  the  moimtains,  where 
there  is  good  soil  and  protection  from  cold  winds  and  flooding  by  the 
silt-charged  glacial  streams,  the  growth  of  coniferous  trees  attains  the 
standing  of  a  forest  in  size,  number,  and  vigor  of  individuals. 
Because  of  the  generally  imf avorable  conditions  for  the  accumtdation 
of  good  soil  the  amount  of  such  timber  in  Yakataga  district  is  small 
and  scattered  in  widely  separated  locaUties. 

Sitka  spruce  and  western  hemlock  are  the  chief  forest  trees.  Spruce 
is  usually  dominant  on  the  coastal  plains  and  along  the  broader 
valley  bottoms,  where  individuals  conmionly  attain  basal  diameters 
of  5  or  6  feet  and  heights  of  80  to  125  feet.  Hemlock  is  most  abun- 
dant on  the  mountain  slopes,  especially  toward  timber  line.  A  few 
yellow  cedar  or  Alaska  cypress  trees  also  are  present  in  the  Yakataga 
district,  and  large  cottonwood  trees  form  considerable  groves  along 
open  parts  of  the  coastal  plain,  especially  along  the  moist  bars  of 
the  larger  streams. 

Sitka  alder,  willows,  salmonberry,  and  blueberry  comprise  the 
principal  bnish  growth  of  the  district,  especially  where  tree  growth 
is  absent  or  sparse  and  about  the  borders  of  heavily  timbered  areas. 
Within  the  shade  of  heavy  timber  growth  these  brush  plants  are 
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more  or  leas  abundtint,  but  in  such  situations  thu  prickly  derilV  ] 
club  is  most  commonly  found.     A  thick  growth  of  rank  brackoi  J 
ferns  also  occurs  wherever  the  ground  is  constantly  moist,  esperi 
in  the  shade  of  forest  growth.     Some  sedge  grass  grows  in  the  It 
lands  in  scattered  patches  and  also  a  little  redtop.     These  % 
have  been  cut  for  hay,  though  they  are  of  iiidificrent  quahty  ani" 
difficult  to  cure  because  of  the  wet  summers.     The  wild  strawbenr 
grows  abundantly  alor^  many  parts  of  the  coastal  plain  and  secma 
to  favor  particularly  warm  sandy  soil,  such  as  accumulations  about 
dune  tracts. 

GEOLOGY. 

OKNEBAX  FEATURES. 

Three  geolo^c  provinces  can  be  recognized  in  (he  Yakataga  di»- 
trict.  First,  there  is  the  main  St.  Eliaa  Range,  probnbly  made?  vf 
of  closely  folded,  more  or  lees  metamorphosed  rocks,  together  vritk 
igneous  intruaivea.  That  part  of  the  St.  Ehas  Konge  lying  norti 
of  the  Yakataga  district  is  unexplored,  but  its  geology  is  inferred 
from  what  is  known  of  the  Yakutat  and  Controller  Bay  region. 
These  oldest  rocks  will  not  here  be  further  considered.  TTie  sevoad 
province  inchides  the  Robinson  Mountains,  and  these  are  biult  vf 
of  Tertiary  and  some  Pleistocene  sediments.  This  great  series^, 
rocks  contains  fossils,  assigned  by  W.  II.  Dall  to  formations  ranging 
in  age  from  OUgoeene  to  Pleistocene  and  Recent,  besides  which 
there  is  a  coal-bcnriiig  formation  believed  to  be  of  Eocene  uga. 
These  rocks  are  thrown  into  a  series  of  folds,  in  put  open,  in  put 
closely  compressed,  whose  axes  trend  about  N.  70"  W.  Is  certUD 
localities  there  has  been  pronounced  faulting.  No  igneoos  rocfa 
have  been  found  in  this  series.  A  third  province  includes  the  coastal 
plain,  built  up  largely  of  glacial  overwash  gravela  Hiia  itipari  it 
chiefly  concerned  with  the  Tertiary  and  Quaternary  deporats,  vliidi 
contain  the  known  mineral  resources  of  the  region. 

The  Robinson  Mountain  section  comprises  a  great  variety  of 
deposits,  most  of  which  are  of  marine  origin.  Shales,  fine  and  i^t^ 
sandstones,  shales  and  sandstones  containing  scattered  pebhlei^ 
pebUe  conglomerates  with  a  considerable  proporUoQ  of  abaiy  and 
sandy  matrix,  and  pebble  and  cobble  conglomerates  with  little  finer- 
grained  matrix  comprise  all  the  strata  in  some  form  of  developmant. 
Sandstones  form  the  most  massive  and  shales  the  thickest  and  meet 
consistent  members  of  the  section.  The  only  Umestonei  obaemd 
are  thin  bands  in  some  of  the  thicker  shale  members,  several  of  irtuah 
are  somewhat  calcareous  throughout  several  hundred  feet  of  beds, 
but  even  in  these  sandy  and  gravelly  layers  are  numerous.  In  gm- 
eral  calcareous  and  sandy  shales  are  more  abundant  in  the  low 
part  of  the  section,  but  conglomerate  and  sandstone  beda  are  abo 
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developed  there.  Thick  shale  members  are  likewise  present  toward 
the  top  of  the  section  and  thinner  layers  of  shale  are  interbedded 
with  many  of  the  conglomerates.  Some  of  the  pebble  beds  have  a 
shale  matrix  containing  marine  shells. 

So  far  as  is  now  known,  with  the  exception  of  the  bowlder-bearing 
Pleistocene  terrane  these  variously  textured  beds  of  marine  sediments 
can  not  be  arranged  into  definite  lithologic  groups.  Finer  and  coarser 
phases  are  more  or  less  repeated  throughout  the  thickness  of  7,000  or 
8,000  feet  by  vertical  alterations  and  in  some  localities  along  the 
sajne  bed.  This  horizontal  change  is  most  striking  in  conglomerate 
beds,  which  appear  to  be  lenses.  Some  of  the  conglomerate  mem- 
bers do  indicate  erosional  unconformity,  but  their  development  as 
stratigraphic  horizon  markers  is  not  persistent  for  any  distance. 

The  following  table  is  a  provisional  attempt  to  subdivide  these 
rocks.  It  may  require  some  modification  when  the  geologic  notes 
have  been  more  exhaustively  studied. 

Provisional  itratigraphic  sequence  in  Robinson  Mountains. 


Age. 

Liihology. 

Approxi- 
mate 
thickness. 

Remaito. 

Pleistooeiie — 

Pjioofine. 

Upper  ICioeene 

Miocene    and 
Oligooene. 

• 
Eooene 

Bowlder-bearing    sandstone     and 
shales. 

Shales  and  flaggy  sandstones  and 

oongionierates. 
Buff-colored  sandstone  and  shales 

with  bedf  of  conglomerate. 

(Sandstones  and  shales  and  some  thin 

beds  of  conflamerate. 
Calcareous  shales,  thin  limestone 
beds,  and  some  thin  beds  of  oon- 
y    glomerate. 

Oray  flne-eralned  arkose  and  black 
shale  and  some  beds  of  coal. 

Ft4t. 

2,(XXM,000 

J,000+ 
1,000-1,500 

3,000 
2,000± 

This  is  the  same  formation  described 
by  Russell  as  the  '<  Pinnacle  sys- 
tem." Contains  Pleistooene  fossils. 

Contains  some  marine  Pliooene  fos- 
sils. 

A  bed  of  sandstone  with  some  shale 
about  500  feet  thick  is  included, 
which  contains  fossils  identified 
by  W.  H.  Dall  as  species  occurrins 
in  the  Empire  formation  (Miocene; 
of  Oregon. 

Contain  Miocene  and  Oligocene  ma- 
rine (oesils. 

Probably  the  equivalent  of  Xush- 
taka  formation  of  Controller  Bay. 

The  age  assignments  in  the  above  table  are  by  no  means  definitely 
determined.  Though  many  of  the  beds  carry  invertebrate  fossils, 
these  are  in  part  so  crushed  as  to  be  difficult  to  determine.  More- 
over, the  conditions  of  the  field  work  did  not  permit  making  and 
transporting  large  collections.  No  doubt  detailed  stratigraphic 
work  and  large  collections  would  account  for  some  apparent  incon- 
sistencies in  the  age  determinations  of  certain  beds,  as  noted  in  the 
appended  list  of  fossils.  It  should  also  be  noted  that  some  of  the 
fossils  were  float  material.  The  determinations  of  the  fossils  in  the 
list  were  made  by  W.  H.  Dall. 

6678.  Bluff  at  Camp  Gulch,  northwest  side  of  Icy  Bay,  about  4  milee  northeast  of 
Big  River: 
Venericardia  subtenta  Coniad.    Miocene. 
Tellina  (Angulus)  cf,  albaria  Conrad.    Miocene. 
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GGT0,  Float  at  Eoot  of  bench  bluCfe  about  3  milea  soulhweal  frimi  west,  foot  of  Guyot 

Glacier,  northwest  of  Icy  Bay: 

TerobTalalia  tranavpran  Sowerby.    Recent. 

6680.  Float  from  Dig  Rivei-  oiitwaah  flats,  probably  out  of  Big  River  valley,  northwert 

side  of  Icy  Bay: 

Priene  pacifica   Dall.    Empire   formation   (Miocene),    Coos   Bay,  Ong,_ 
Pumiina  formation,  California,  upper  at  Pliocene  part. 
66S1.  Float  from  moulii  of  JohnstoQ  Creek: 

CardiuDi  d.  cooeeoae  Dall.    Miocene. 
6682.  Float  from  Johneton  Creek  below  oil  seepage: 

Mya  truncato  Linn^  (7).    Recent.    Protothaca  «p.  indet. 
6883.  Upper  JoUnaton  Creek  within  one-fourth  mila  of  glacier,  tnim  angular  taliu 
blocks  in  creek  bed: 
Spieula  precursor  Dali.    Miocene. 
Venericardia  castor  Dall?    Mioccae, 
PoUnices  galianoi  Dall.    Miocene,  Pliocene.    Astoria,  Cooa  Bay,  Or%. 

6684.  JohnetoD  Creek,  from  btuB  on  went  bank  about  one-fourth  mile  below  glacier 

and  about  three-fourtliH  of  a  mile  above  oil  seepage: 
Nucula  sj),  cf.  lownsendi  Dail.    Miocene. 
Crenella  or  Cardium  sp. 

6685.  Bed  of  Poule  Creek,  from  a  spherical  concretionary  cobble: 

Aturia  angustata  Conrad,    Oligocene  or  lowest  Miocene.    Astoria,  Oreg. 

6686.  Umbrella  Reef,  about  one-half  mile  east  of  mouth  of  Lawrence  Creek,  at  mei 

low-tide  level; 

ChryBodomuB  onrodee  Dall.    Recent. 

6687.  Float  from  bed  of  Lawrence  Creek  near  mouth: 

Spisula  precursor  Dall.    Miocene. 
6088.  Flml  bowlder  fri.in  bod  of  Lawrence  Creek  iieiir  raouth: 

Spisula  precursor  Dall.    Miocene. 

Cardium  cf.  coosense  Dall.    Miocene.    Cooe  Bay,  Oreg. 

Cardium  cL  ciliatum  Fabriciua.    Recent. 

Fusinus  corpulentua  Conrad.    Miocene.    Astoria,  Oreg. 
6689.  Float  along  bed  of  Lawrence  Creek  between  foothill  entrance  fo  gorge  and  Fossil 
Creek: 

Priene  paciflca  Dall.    Mioceueand  Pliocene. 

Chrysodomua  ep.  indet, 

Polinicos  galianoi  Dall.    Miocene. 

Dentalium  cf.  conradi  Dall.    Miocene. 

\'enericardia  cf.  subtenta  Courad     Miocene. 

Cardium  cf.  meekianum  Gabb.    Miocene. 
G690,  Float  from  bed  of  Lawrence  Creek  one-fourth  mile  below  mouth  of  Fossil  Creek: 

Cardium  cf.  ciliatum  Fabriciua.    Recent. 

Indetenninable  bivalve. 

6691.  Exposures  of  mouth  of  Fossil  Crock,  tributary  to  Ijiwrence  Creek: 

Amauropsis  oregonensis  Dall.    Miocene. 

Pol  in  ices  galianoi  Dall.    Mioceue. 

Dentalium  cf.  conradi  Dall.    Miocene. 

Cardium  sp,  indet. 

Protocardia  cf.  richardsonii  Whiteaves.    Recent. 

6692.  From  Jalus  near  source  of  Foasil  Creek,  derived  from  bedrock: 

Priflcofusus  geniculus  Conrad.    Miocene. 
Eudolium  petrosum  Coarad.    Miocene. 
"Cerithium"?  mediale  Comad,     Miocene. 
Amauropsis  oregonensis  Dall.    Miocene. 
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Spiflula  precursor  Dall.    Miocene. 
Fhacoidee  acutilineatus  Conrad.    Miocene. 
Glycymeris  cf .  gabbi  Dall.    Younger  Miocene. 
Tellina  (Angelus?)  cf .  arragonia  Dall.    Miocene. 
Cardium  cf .  ciliatum  Fabricius.    Recent. 
Thya8ira?sp. 

6693.  Bluff  on  south  bank  of  White  River  one-half  mile  below  foot  of  glacier: 

Pecten  propatulus  Conrad.    Miocene. 

6694.  Mouth  of  large  gulch  on  south  slope  of  White  River  valley  at  foot  of  glacier; 

from  talus  but  nearly  in  place: 
Pecten  parmeleei  Dall.    Pliocene.    California. 
Phacoides  acutilineatus  Conrad.    Miocene. 
Cardium  sp.  indet. 
Acila  conradi  Meek. 

Mya  truncata  Linn6.    Recent.    Macoma  sp. 
Turritella  cf.  or^ionensis  Conrad.    Miocene. 
Polinices  cf .  galianoi  Dall.    Miocene. 
Chrysodomus  cf .  ithius  Dall.    Recent. 
Pleurotoma  cf.  cammani  Dall.    Miocene. 
Fusinus  cf.  coosensis  Dall.    Miocene.    Coos  Bay,  Or^. 
Venericardia  crassidens  Brodrip  and  Sowerby.    Recent. 
Yoldia  impressa  Conrad.    Miocene. 
Cancellaria  n.  sp. 
Corbula?  sp.  indet. 

6695.  From  sandy  shale  at  intake  tunnel  of  the  White  River  Mining  Co.'s  flume, 

North  Fork  of  White  River: 
Pecten  purisimaensis  Arnold.    Pliocene. 
Leda  cf.  minuta  Fabricius.    Recent. 
Mya  truncata  Linn6.    Recent. 
Thyasira?  sp. 

Cardium  cf .  decoratum  Grewingk.    Pleistocene. 
Lysonia  sp. 
Lepton?  sp.  ind. 
Perlploma  sp.    Recent  (?) 

6696.  One-fourth  mile  up  North  Fork  of  White  River  above  intake  tunnel  of  White 

River  Mining  Co.'s  flume. 
Leda  fossa  Baird.    Recent. 
Tellina  cf.  arctata  Conrad.    Miocene. 
Cardium  cf.  coosense  Dall.    Miocene. 
Mya  truncata  Linn6.    Recent. 
Chione  securis  Shumard.    Miocene  (Empire  formation).    Oregon. 

6697.  Talus  material  (recent  slide)  from  south  isLce  of  Island  Mountain,  north  side  of 

main  lobe  of  White  River  Glacier: 
Mya  trimcata  Linn6.    Recent. 
Acila  conradi  Meek.    Miocene. 
Chione  securis  Shumard.    Miocene. 

6698.  Yakataga  Reef,  shaly  and  sandy  layers  just  above  a  massive  sandstone  member: 

Rhynchonella  psittacea  Gmelin.    Recent. 
Terebratalia  transversa  Sowerby.    Recent. 
Laqueus  califomicus  Koch.    Recent. 
Astrangia  sp. 
Gastropod,  indeterminable. 

60563®— Bull.  592—14 ^9 
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Marc^  oregonensis  Conrad.    Miocene  to  recent. 
6701.  Cape  Suckling,  near  Controller  Bay: 
Wood  with  Xylotrya  borings. 
FusinuBsp.  (fragment). 

Marsia  orcgonensis  Conrad.    Miocene  to  Recent 
Venus  cf.  parapodema  Dall.    Miocene. 

EOCENE  KOCKB. 

The  area  believed  to  be  occupied  by  sediments  as 
Eocene  lies  in  the  northern  and  least  accessible  part  i 
Therefore  but  few  field  observations  were  made  in  tl 
far  as  known  it  is  made  up  of  fine-grained  arkoses  or  a 
black  and  gray  shales  and  contains  some  beds  of  coal, 
probably  predominate  over  the  shale.  Though  no  acci 
tions  in  thickness  were  obtained  the  entire  Eocene  s< 
measures  2,000  feet.  These  coal  measures  are  belies 
the  northern  part  of  the  district.  The  approximate  so 
ary  is  indicated  on  the  accompanying  map  (PI.  TV). 
boundary  is  a  fault  hne  along  which  the  coal  measu 
thrust  up  over  the  younger  Pliocene  sediments, 
boundary  of  the  formation  lies  in  the  unsurveyed  j 
district. 

No  fossils  were  obtained  from  these  Eocene  rocks, 
however,  a  strong  lithologic  similarity  to  the  Kushtala 
Controller  Bay  region*  to  the  west,  with  which  they  t 
The  Kushtaka  carries  fossil  plants,  which  the  recent  stu 
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marine  invertebrates;  indicates  that  these  beds  are  either  Oligocene 
Qr  lower  AGocene. 

These  beds  are  succeeded  by  a  great  series  of  sandstones  and  shales 
with  some  beds  of  conglomerate,  which  goes  to  make  up  the  lower 
part  of  the  ridge  separating  the  White  River  valley  from  the  coastal 
plain  and  also  occurs  to  the  west  of  the  White  River  valley  and  near 
Icy  Bay.  Similar  rocks  are  found  in  the  second  ridge  from  the  coast, 
separating  the  valley  of  White  River  from  that  of  Yakataga  River. 
At  several  localities  marine  invertebrates  were  found  in  association 
with  these  beds,  which  led  to  their  provisional  assignment  to  the 
l^ocene. 

XTPPEB  MIOCENE  AND  PLIOCENE  BOCKS. 

About  1,000  to  1,500  feet  of  buflf-colored  sandstone  occurs  in  the 
upper  part  of  the  ridge  lying  between  the  coast  and  White  River 
valley,  and  similar  rocks  occur  in  the  two  ridges  to  the  westward. 
In  this  sequence  is  included  a  sandstone  member  that  carries  some 
shale,  in  which  marine  fossils  were  foimd  which  were  identified  by 
Mr.  Dall  as  species  occurring  in  the  Empire  formation  of  Oregon. 

This  sandstone  is  succeeded  by  a  great  series  of  buflf-colored  sand- 
stones and  shales,  with  some  conglomerate  beds  more  than  2,000 
feet  in  thickness.  These  rocks  form  the  ridge  between  the  valleys 
of  White  and  Yakataga  rivers,  and  also  occur  in  the  next  ridge  to 
the  north,  where  they  are  overlain  by  the  Eocene  coal  measures, 
brought  up  by  a  great  thrust  fault.  Some  of  these  beds  carry  fos- 
sils, on  the  basis  of  which  the  entire  series  has  been  provisionally 
referred  to  the  PUocenc. 

PLEISTOCENE  DEPOSITS. 

The  post-Eocene  Tertiary  rocks  that  have  been  described  are 
essentially  shallow  marine  deposits.  In  Flaistocene  time  the  con- 
ditions changed,  for  the  deposits  of  that  epoch  in  the  Yakataga 
region  show  the  effect  of  glaciation.  These  Pleistocene  beds  con- 
stitute a  remarkable  terrane,  whose  thickness  ia  the  Robinson 
Moimtains  is  at  least  2,000  feet,  but  may  be  as  much  as  4,000  feet, 
according  to  local  development  along  its  strike.  In  places  this 
terrane,  as  now  exposed,  may  be  only  1,000  feet  thick,  but  this  is 
probably  due  to  the  removal  of  part  of  its  original  thickness  by 
erosion  since  its  uplift  into  the  mountains.  This  upper  part  of 
the  Robinson  Moimtain  section  is,  without  doubt,  Russell's  "Pin- 
nacle system,"  described  ^  by  him  as  occurring  in  the  Chaix  Hills 
and  Pinnacle  Pass,  eastward  from  Robinson  Mountains  along  the 
inner  border  of  the  Malaspina  Glacier.  His  descriptions  of  its 
lithologic  character,  which  is  the  most  distinguishing  feature  of  the 

1  Rassen,  I.  C,  An  expedition  to  Moant  St.  Ellas:  Nat.  Oeog.  ICag.,  voL  8,  pp.  170-178, 1801;  alaoSeoond 
expedition  to  Mount  St.  Elias:  U.  S.  Qeol.  Survey  ThIrteAtlLAnn.  Kept,  pt  2,  pp.  34-88, 1808. 
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formation^  correspond  with  its  general  development  in  the  Robin- 
son Mountains,  and  the  marine  fossils  he  coHected  from  the  Pinnacle 
Pass  and  Chaix  Hills  sections  also  agree  f  amially  with  those  obtained 
from  the  section  in  Robinson  Moimtains. 

The  Pleistocene  of  the  Robinson  Moimtains  section  may  be  briefly 
described  as  comprising  a  thickness  of  2,000  to  4,000  feet  of  mas- 
sively bedded  marine  shales  and  sandstones  containing  a  great 
number  of  large  and  moderate-sized  bowlders  of  granite,  green- 
stone, gneiss,  schist,  and  crystalline  limestone  of  glacial  derivation, 
which  apparently  have  been  dropped  without  arrangement  or  assort- 
ment of  any  kind  from  icebei^  given  off  into  the  ocean  by  tidal 
glaciers.  These  bowlders  are  embedded  in  a  scattered  manner 
throughout  several  thousand  feet  of  silty  sandstones  and  shales. 
This  formation  occurs  at  Umbrella  Reef  on  the  coast  and  also  in  the 
ridge  west  of  White  River  valley.  Though  no  evidence  of  a  strati- 
graphic  break  was  observed  between  the  Pleistocene  and  the  under- 
lying Pliocene,  an  unconformity  might  be  suspected  from  the  change 
of  phjrsical  conditions. 

STBTJCTUKE. 

Nothing  is  known  of  the  structure  of  the  main  St.  Elias  Range. 
The  Robinson  Mountains  consist,  so  far  as  determined,  of  a  series  of 
folds  whose  axes  trend  about  N.  70°  W.  A  closely  compressed  fold 
is  marked  by  the  minor  valleys  aloi^  wliich  the  petroleum  seepages 
are  located.  This  anticline  pitches  to  the  west,  its  nose  being  at 
Yakatiiga  Reef.  The  northern  limb  of  this  anticline  includes  the 
ro(!ks  west  of  the  Wliite  River  valley,  beyond  which  there  is  a  syn- 
clino.  The  anticlinal  fold  is  marked  by  the  broad  ridge  south  of 
Yakataga  Vall(\y,  and  the  valley  itself  occupies  a  s^Ticlinal  trough. 
The  next  higliland  mass  to  the  north  is  anticlinal.  There  is  a  great 
thrust  fault  along  the  western  limb  of  this  anticline,  which  has 
tlirust  the  Eocene  over  other  sediments  which  are  probably  Pliocene. 
These  structures  arc  believed  to  dominate  throughout  the  area, 
though  the  possibility  of  the  presence  of  other  extensive  faults  is  not 
excluded. 

The  striking  tectonic  feature  exhibited  by  the  district  is  the  fact 
that  the  deformation  is  so  recent.  Pleistocene  beds  of  glacio- 
flu^^atilo  origin  are  involved  in  this  folding.  Moreover,  the  topog- 
raphy is  largely  structural,  many  of  the  valleys  occupying  synclincs 
and  the  ridges  anticlines.  The  only  striking  exception  to  this  rule 
is  the  erosion  along  the  crest  of  the  first  anticline  north  of  the  coast 

MINERAL.   RESOURCES. 

The  known  mineral  resources  of  the  Yakataga  district  are  placer 
gold,  coal,  and  petroleum.  Gold  mining  has  been  carried  on  in  a 
small  way  since   about    1899.     The   auriferous   beach   sands   were 
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probably  known  to  pro8pectx)rs  as  early  as  1897,  and  the  petroleum 
seepages  were  discovered  about  the  same  tune.  Surveys  have  been 
made  of  petroleum  daims  and  assessment  work  has  been  done,  but 
there  has  been  no  drillmg.  Coal  has  long  been  known  to  be  present 
in  the  less  accessible  inland  parts  of  the  district;  but  has  received 
relatively  little  attention. 

PliACEB  GOLD. 
OCCURBENCE. 

The  developed  gold  deposits  of  the  Yakataga  district  comprise 
beach  placers  and  stream  placers.  It  is  known  that  the  gravels  of 
which  the  coastal  plain  is  built  are  more  or  less  aiuiferousy  but  these 
deposits  have  not  yet  been  mined.  Nearly  all  the  gold  thus  far 
obtained  has  been  recovered  by  beach  mining,  though  some  impor- 
tant developments  of  the  stream  placers  of  tie  White  River  valley 
are  under  way. 

The  amiferous  area  as  now  known  stretches  15  or  20  miles  along 
the  coast,  but  its  extent  inland  is  not  known  except  in  the  White 
River  valley.  It  is  therefore  confined  to  the  coastal  slope  of  the 
southernmost  ridge  of  the  Robinson  Mountains. 

METHODS   OF  KECOVEKY. 

As  stated  above,  gold  was  first  found  in  the  beach  sands  of  Yaka- 
taga about  1897  or  1898.  In  1899  several  men  began  working  the 
beach  sands  with  rockers,  amalgamating  on  copper  plates  or  in  the 
absence  of  these  on  silver  coins.  Mining  of  this  simple  character 
was  continued  for  the  next  three  years  at  various  places  along  the 
beach.  In  1903  an  unsuccessful  attempt  was  made  to  mine  the 
beach  sands  with  a  6-inch  centrifugal  pump,  the  plan  being  to  lift 
the  sand  with  the  gold  to  boxes  for  washing  and  amalgamation. 
During  the  autunm  of  1903  about  40  men  mined  the  beach  sands  by 
hand,  using  rockers  and  long  toms  with  copper  plates.  It  is  said 
all  these  workers  did  well,  the  lowest  yield  for  each  man  being  about 
$600  or  $700  and  that  of  a  few  as  much  as  $2,000  or  $3,000.  Most 
of  this  mining  was  done  along  the  4  miles  of  beach  east  of  Yakataga 
Reef. 

After  experience  had  been  gained  in  recovering  gold  the  rockers 
were  abandoned  and  an  enlarged  and  improved  long  tom  or  sluice 
box  adopted.  Copper  plates  and  amalgamation  were  also  discon- 
tinued, it  being  found  that  when  sharp  sands  were  washed  not  only 
the  amalgam  was  scoured  off  and  lost  but  the  silver  plating  also 
was  eroded  from  the  copper  plates.  Canvas  was  first  substituted 
for  plates  and  then  strips  of  blanket  were  substituted  for  canvas. 
Later  tucks  or  plaits  were  sewed  across  the  blankets.    The  saving 
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of  fine  gold  thus  effected  with  blankets  h&s  proved  for  superior  In 
that  by  the  use  of  copper  plates.  Tlio  most  convenient  size  for  the 
W^fifaif.  concentration  boxes  for  hand  shoveling  is  about  16  inches 
vide  end  10  or  12  feet  long. 

Aboat  300  men  were  in  Yakataga  district  in  1904,  which  was  the 
nuudmu2n  in  any  one  year.  Since  that  time  the  number  has  dwindled 
greatfy.  In  1013  only  about  a  dozen  men  engaged  in  beach  mining 
resided  in  the  district  throughout  the  year. 

Plaoep  gold  was  found  in  the  White  River  valley  in  1902,  and  a  little 
tnining  "was  done  in  the  same  yeai-.  About  1908  a  small  hydraulic 
{dant  was  installed,  and  this  has  been  operated  when  there  was  sulE- 
cient  water.  As  will  be  shown  below,  this  property  ia  now  being 
deireloped  on  a  lar^e  scale. 

PRODnCTION. 

^Rioce  are  no  records  of  the  gold  production,  and  estimates  of  iht 
output  by  men  who  have  engaged  in  mining  differ  greatly,  Th* 
flBtimate  of  the  value  of  the  total  gold  output  ranges  from  about 
9150,000  to  over  $350,000.  It  ia  impossible  to  harmonize  the  cm- 
flicting  testimony  on  gold  output.  The  writer  is  inclined  to  accept 
the  lower  figures  as  being  nearly  correct,  and  estimates  based  on  these 
figures  are  presented  in  the  following  table.  Tliis  table  includes  the 
silver  production  computed  on  the  purity  of  the  gold. 

Ettimata  of  gold  and  ritver  jmtduetian  from  Takataga  diatnet.  1899  to  I31S. 
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BIUCH  PLA0EB8. 


The  gold  beach  placers  were  originally  distributed  along  the  coast 
from  about  a  mile  west  of  Yakataga  Reef  to  about  a  quarter  of  a  mile 
east  of  Umbrella  Reef,  a  distance  of  about  18  miles.  Along  this 
stretch  Ihe  beach  eanda  are  still  auriferous,  thou^^  much  of  the  richert 
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placer  ground  lias  been  mined  out.  The  beach  is  steep  and  ranges 
from  200  to  300  feet  in  width  at  low  tide.  Its  upper  limit  is  marked 
by  a  scaip  from  5  to  30  feet  high  that  is  cut  into  the  outer  margin  of 
the  coastal  plain  by  storm-wave  action.  The  base  of  this  scarp  is 
about  10  to  15  feet  above  mean  high  tide.  The  coastal  plain  has  a 
width  of  about  half  a  mile,  except  in  its  central  part  near  White  River, 
where  it  is  fuUy  a  mile  broad.  It  has  the  general  configuration  of  a 
gently  graded  alluvial  fan  which  extends  up  the  White  River  valley. 
A  mile  from  the  beach  this  wide  part  of  the  coastal  plain  is  fully  100 
feet  above  sea  level.  To  the  east  and  west,  where  it  is  narrower,  its 
inland  border  stands  at  an  elevation  of  about  50  feet  above  sea  level. 

The  surface  action  of  the  waves  in  cutting  the  margin  of  this  coastal 
plain  and  the  accompanying  concentration  of  the  heavier  constituents 
in  its  sediments  e£Pected  thereby,  have  produced  the  present  beach 
placers.  The  gold-bearing  beach  sands  are  distributed  with  a  variable 
degree  of  concentration  along  the  present  shore  for  a  distance  of  about 
8  miles  to  either  side  of  the  mouth  of  White  River.  On  the  east 
appreciable  amounts  of  gold  have  been  foimd  only  a  short  distance 
beyond  Umbrella  Reef,  and  on  the  west  the  beach  sands  yield  nothing 
of  value  beyond  the  mouth  of  Yakataga  River  (PL  IV).  The  richest 
concentrations  of  beach  gold  were  found  west  of  the  mouth  of  White 
River.  Before  the  beach  was  disturbed  by  mining. the  most  con- 
tinuous layers  of  gold-bearing  sand  were  found  along  that  part  of  the 
coast  that  extends  4  or  5  miles  east  of  Yakataga  Reef.  The  obstruc- 
tion offered  by  this  rocky  reef  to  the  general  westward  movement  of 
the  sand  no  doubt  has  had  much  to  do  with  retarding  a  considerable 
portion  of  the  heavier  beach  materials  to  the  east  of  it.  It  is  a  sig- 
nificant fact  that  the  gold  which  occurs  in  the  beach  just  west  of 
Yakataga  Reef  is  considerably  finer  than  that  east  of  the  reef.  It  is 
reported  that  the  largest  and  heaviest  beach  gold  is  found  within  a 
mile  or  so  of  the  mouth  of  White  River,  and  that  it  becomes  finer  east 
and  west  from  that  locality.  The  beach  adjacent  to  the  mouth  of 
White  River  is  not  favorable  for  mining,  because  that  stream  delivers 
considerable  sand  and  silt  to  the  ocean.  This  material  is  thrown  up 
by  the  waves  in  such  quantities  as  to  cover  the  gold-bearing  layers. 
Tlie  material  itself  is  not  sorted,  and  hence  its  gold  content  can  not 
be  profitably  recovered.  The  covering  of  the  beach  gold  with  quan- 
tities of  lighter  top  sands  in  which  the  fine  gold  is  not  concentrated 
to  an  appreciable  degree  is  at  times  more  or  less  characteristic  of  the 
whole  length  of  the  productive  beach  and  is  always  present  in  some 
parts  of  the  beach. 

The  gold  placers  that  have  been  mined  occur  chiefly  near  the  base 
of  this  escarpment  but  extend  down  the  beach  for  different  distances. 
As  the  gold  is  very  fine  it  is  carried  farther  down  the  beach  in  some 
places  and  concentrated  at  favorable  spots.    The  auriferous  sand 
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occurs  in  irregular  patches,  many  of  them  now  mined  b^ng  only  a 
few  square  yards  in  extent  and  a  few  inches  in  thickness.  When  the 
district  was  first  developed  much  larger  areas  of  gold-bearing  sand 
were  found.  The  overburden  in  the  present  mining  operations  is 
in  few  places  more  than  a  foot  in  thickness^  and  much  of  the  concen- 
tration is  directly  at  the  surface.  There  seems  to  be  a  little  fine  gold 
in  all  the  beach  sand.  Some  profitable  mining  is  done  by  ground- 
sluicing  the  upper  layer  of  sand  at  the  margin  of  the  beach  near  the 
scarp  to  a  depth  of  2  or  3  feet,  thus  concentrating  the  gold.  The 
concentrates  are  then  shoveled  into  the  sluice  box. 

In  the  early  days  of  mining  there  were  probably  well-defined  layers 
of  gold-bearing  sand.  Now  the  beach  has  been  so  torn  up  and  so  much 
of  the  gold  taken  out  that  it  is  difficult  to  determine  the  original 
character  of  the  deposits. 

The  beach  as  a  whole  is  thus  undergoing  a  rather  continuous  process 
of  natural  concentration  by  the  surf.  Although  this  process  of  wash- 
ing may  be  reducing  certain  parts  of  the  beach  sands  to  such  a  degree 
of  concentration  that  fine  gold  is  present  in  profitable  quantities,  other 
parts  are  receiving  such  quantities  of  unconcentrated  material  from 
the  caving  of  the  coastal  plain  scarp  or  from  the  surf  sweepings  of 
contiguous  areas  that  the  average  tenor  of  a  given  number  of  cubic 
yards  may  be  reduced  far  below  the  limit  of  profitable  handling. 

The  periods  and  duration  of  violent  storms  in  conjunction  ydih 
the  various  stages  of  high  and  low  tides,  the  difference  in  height  of 
which  rangas  from  about  4  to  14  foot,  are  the  chiof  factors  of  beach 
concentration  along  the  Yakataga  coast.  The  best  concentrations 
take  place  during  the  wdiitor  season,  but  often  such  concentrations 
are  made  along  a  certain  part  of  the  beach  only  to  be  dissipated  before 
the  gold  can  bo  recovered  by  the  miners. 

Bedrock  is  not  exposed  on  tlio  boach  except  at  Yakataga  and 
Umbrella  roofs.  It  is  reported  by  miners  that  the  beach  sands  have 
l)eon  penetrated  to  depths  of  17  foot  and  have  boon  found  to  carry  a 
httle  gold  throughout  that  thi('kiioss.  As  the  boacli  has  a  steep  slope 
and  it  is  not  known  whore  this  hole  was  sunk,  no  measure  of  thickness 
is  revealed  l)y  this  information.  Some  holes  put  down  10  to  15 
feet  near  the  upper  margin  of  the  boach  n^achod  a  layer  of  fine  gravel, 
locally  termed  '^bedrock''  by  the  minors. 

Most  of  the  beach  gold  is  briglit  colored,  flakoy,  and  very  fine. 
A  flake  as  large  as  the  head  of  a  pin  is  exceptionally  large.  The 
largest  flakes  have  a  value  of  about  4  cents.  There  is  an  unverified 
report  that  a  gold  nugg(it  worth  $43  was  found  on  Umbrella  Reef. 
Prospectors  report  that  the  gold  mined  west  of  Yakataga  Reef  is  not 
flakey  but  granular,  and  that  here  the  percentage  of  magnetite  is 
greater  than  to  the  east. 
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The  most  common  mineral  in  the  heavy  sand  is  garnet.  This  forms 
the  so-called  ruby  sand  of  the  miner,  and,  together  with  a  small  per- 
centage of  black  magnetite,  furnishes  a  guide  in  determining  the 
profitable  parts  of  the  beach  to  work.  A  few  small  nuggets  of  native 
copper  are  reported  to  have  been  foimd  near  White  River,  but  no 
trace  of  platinum  is  known  to  occur  in  the  beach  sands,  although  some 
heavy  zircon  sands  have  been  supposed,  mistakenly,  to  contain  that 
metal. 

The  average  fineness  of  the  beach  gold  is  about  0.880,  and  it  con- 
tains about  1 1  per  cent  of  silver.  The  commercial  value  of  the  native 
gold  is  about  $18.50  an  ounce. 

The  immediate  source  of  the  beach  gold,  as  already  shown,  is  in 
the  gravels  of  the  coastal  plain.  In  these  gravels  the  gold  appears 
to  be  disseminated  to  such  an  extent  that  it  can  not  be  mined  by 
methods  now  in  use.  The  possibility  of  older  beach  lines  existing  in 
this  gravel  plain  is  not  excluded,  but  the  reports  of  the  finding  of  such 
by  prospectors  are  unverified. 

The  evidence  in  hand  indicates  that  the  coastal-plain  sediments  are 
largely  fluvioglacial  deposits  of  White  River  and  possibly  of  some  of 
the  smaller  streams.  White  River  has  changed  its  course  in  recent 
time,  its  mouth  formerly  being  much  farther  west  than  it  is  now. 
The  deposition  of  these  coastal-plain  sediments  took  place  when  the 
volume  of  White  River  and  other  streams  was  much  greater  than 
now  and  the  waters  were  more  heavily  charged  with  sediments.  A 
coastal  plain  was  thus  built,  which  extended  far  beyond  the  present 
beach  line,  but  how  far  is  not  known.  There  is  some  evidence  that 
the  surf  has  eaten  away  100  or  200  yards  of  the  beach  since  mining 
first  began  in  1899.  By  this  successive  inland  transgression  of  the 
sea,  and  hence  of  the  strand  line,  new  sections  of  the  coastal-plain 
gravels  have  become  exposed  and  their  gold  content  concentrated  in 
the  beach  to  form  placers.  Such  action  had  long  been  in  progress 
when  mining  first  began,  and  hence  the  first  comers  reaped  the  result 
of  this  surf  concentration  of  a  considerable  period  of  time.  The  pres- 
ent miners,  on  the  other  hand,  are  dependent  for  the  most  part  on 
the  concentration  now  being  effected  by  heavy  storms. 

It  remains  to  consider  the  probability  of  gold  placers  being  present 
in  the  coastal-plain  sediments.  In  the  absence  of  the  results  of  actual 
tests  of  these  sediments,  such  as  may  be  obtained  only  by  means  of  a 
carefully  conducted  and  comprehensive  series  of  drill  holes  or  shafts, 
no  definite  statements  are  possible.  There  may  be  old  beach  lines  of 
concentration  similar  to  the  present  beach,  but  it  is  not  thought  to  be 
probable,  as  there  is  no  evidence  of  a  scarp  caused  by  the  coastal 
plain  having  been  eroded  back  by  wave  cutting  previous  to  the  pres- 
ent one.     It  is  not  impossible,  however,  that  some  shore-line  concen- 
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tration  by  tnmsieiit  advance  took  place  along  the  maigin  of  fha 
coastal  pUin  as  it  was  built  out  and  ^uA  these  old  beeehee  have  been 
successively  buried  beneath  the  advancing  sedimante  off  which  the 
coastal  plain  is  constructed.  It  is  not  thougjiit  that  aoch  oonoeiitca- 
tions  were  as  thorough  and  consequently  as  nch  as  the  praaent  beacL 
It  is  by  no  means  certain  that  the  entire  coastal  phdn  ia  made  off  tha 
same  material  as  that  on  the  beach.  There  may  have  been  an  outar 
bar  of  sand  and  gravel  back  of  which  fine  silts  acoumiilated  in  lagoQDi 
deposited  by  streams  too  sluggish  to  cany  gold. 

Hie  glaciofluvial  nature  of  the  coastal-plain  sediments  as  a  whole, 
and  espedaUy  in  the  vicinity  of  White  Bivery  may  be  uaed  as  an 
argument  that  all  the  deposits  contain  some  fine  gold  mofe  or  hm 
uniformly  scattered  throi^out  the  mass.  If  prospecting  should  de- 
termine this  to  be  so  and  that  the  average  gold  content  of  the  sedi- 
ments is  sufficient  to  be  profitable,  the  mining  of  this  deposit  on  i 
large  scale  may  prove  successluL  Such  an  enterprise  should  not  be 
entered  upon,  however,  until  the  ground  has  been  tested.  If  gold 
placers  are  found ,  they  will  probaI>ly  only  be  such  aa  can  be  eiqiloited 
by  dredges.  The  conditions  for  hydrauHo  mining  in  the  eoaatal  pUi 
are  unfavorable,  for  the  water  supply  is  scant  imless  loQg  ditehes  era 
built.  So  far  as  known  there  is  no  bedrock  to  work  to,  and  the 
sediments  are  so  located  as  to  offer  no  dump  for  <^^"^gff  without 
elevating  sluice  boxes.  If  dredging  ground  is  discovered,  the  opera- 
tion is  also  confronted  with  difficulties,  the  most  serious  being  the 
presence  of  a  large  quantity  of  driftwood  in  the  coastal-plain  sedi- 
ments, including  sticks  of  timber  a  hundred  feet  in  length.  •  The  lack 
of  information  regarding  depth  to  bedrock  is  another  deterring  factor 
for  a  dredging  enterprise.  On  the  other  hand,  the  bedrock,  if  present, 
will  probably  be  soft.  The  presence  of  large  glacial  bowlders  is  also 
not  excluded,  though  such  have  not  been  observed.  The  unfavorable 
conditions  of  transportation  will  be  considered  below.  The  f  avorabk 
conditions  for  dredging  are  that  operations  can  be  continuous  prob- 
ably throughout  the  year — certainly  for  eight  or  nine  months — ^and 
that  there  is  excellent  timber  at  hand  both  for  building  and  for  fuel 
In  addition  to  the  wood,  oil  is  also  available  for  fueL 

STREAM   PLAOEBS. 

The  known  stream-placer  gold  is  confined,  so  far  as  known,  to 
White  River  vaJley.  This  river  drains  a  large  glacial  ice  tongue  of 
the  same  name  and  discharges  into  the  sea  about  7  miles  east  of 
Yakataga  Reef. 

The  bedrock  formations  that  now  outcrop  about  the  White  River 
basin  indicate  that  it  was  incised  in  the  marine  bowlder-bearing 
Pleistocene  formation  and  the  succeeding  fluviatile  depocdts.  Con- 
siderable remnants  of  the  fluviatile  sediments  are  still  present  in  the 
bedrock  of  the  basin  in  intimate  association  with  the  older  marine 
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Pleistocene  that  here  contains  an  abundance  of  marine  shells.  The 
exposures  of  these  Pleistocene  fluviatile  terranes  indicate  a  thickness 
of  400  or  500  feet,  much  of  the  material  being  erratic. 

The  Recent  gravels  of  the  White  River  basin  comprise  those  of 
the  present  stream  and  those  occurring  as  a  bench  deposit  about  the 
present  water  level.  Both  deposits  carry  alluvial  gold,  but  only 
the  bench  placers  have  been  mined.  The  concentration  of  the  placer 
gold  is  probably  greater  in  the  narrow  bed  of  the  present  stream  than 
it  is  in  the  benches.  To  recover  this  gold  would,  however,  necessi- 
tate the  turning  of  the  entire  river  from  its  present  bed. 

In  the  lower  part  of  the  White  River  valley  there  are  only  a  few 
remnants  of  older  valley  floors,  and  this  material  is  barren.  Some 
fairly  wide  benches  are  developed  in  the  upper  valley,  especially  in 
that  part  of  its  course  which  lies  within  a  mile  of  the  glacier.  The 
rock-cut  benches  are  best  developed  along  the  right  side  of  the  valley. 
Here  the  channel  of  the  river  has  dissected  the  old  valley  floor  to  a 
depth  of  about  15  feet  above  average  stream  level  at  the  upper  end 
of  the  bench,  and  to  about  35  or  40  feet  at  the  downstream  end. 
This  indicates  that  the  present  grade  of  the  river  is  steeper,  by  20  or 
25  feet  in  a  distance  of  about  1^  miles,  than  it  was  before  it  dissected 
its  present  channel  below  the  grade  of  the  benches,  the  remnants  of 
an  older  valley  floor.  The  following  notes  are  largely  based  on 
memoranda  furnished  by  Mr.  V.  Blodgett,  who  has  charge  of  the 
mining  operations  at  this  locality. 

The  most  extensive  of  these  benches  now  lies  ia  three  somewhat 
detached  strips.  In  upstream  order  these  strips  may  be  conven- 
iently designated  Nos.  1,  2,  and  3  for  the  purpose  of  separate  descrip- 
tions, although  they  were  all  planated  by  the  same  stage  of  erosion 
and  had  their  unconsolidated  covering  of  gold-bearing  gravels  depos- 
ited on  them  by  the  same  stage  of  stream  concentration.  Benches 
Nos.  2  and  3  are  virtually  coextensive,  being  separated  only  by  Willow 
Creek,  a  tributary  stream.  This  stream  has  cut  away  about  1,000 
feet  of  the  bench  and  thus  removed  a  considerable  quantity  of  the 
gold-bearing  gravels.  The  upper  end  of  bench  No.  1  is  separated 
from  the  downstream  end  of  bench  No.  2  for  a  distance  of  about  a 
quarter  of  a  mile  by  a  bedrock  channel  which  the  river  is  now  making 
at  the  base  of  a  projecting  spur  of  the  valley  slope. 

Bench  No.  1  has  an  exposed  face  of  gravel  from  15  to  18  feet  thick 
that  extends  along  the  river  about  900  feet.  These  gravels  rest  on 
top  of  a  rock-cut  bench  whose  surface  is  35  to  40  feet  above  the  pres- 
ent grade  of  the  stream.  The  width  of  the  bench  back  from  the 
river  bank  ranges  from  300  to  500  feet  and  even  more,  but  the  bed- 
rock slope  of  the  valley  rises  steeply.  Most  likely  the  gravel  covering 
of  this  bench  becomes  considerably  thinner  toward  the  valley  wall. 
The  whole  surface  of  the  bench  is  heavily  overgrown  with  timber  and 
brush. 
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The  graTeb  in  this  bench  are  mtioh  smaDer  in  ayenge  nae,  men 
typically  stream  assorted,  and  contain  fewer  cobbles  and  bowldccB 
Uian  those  in  the  bendies  farther  upstream.  Their  higgler  poutiim 
above  the  levdi  of  the  river  affords  a  better  dump  for  tailingB.  If 
ample  water  is  avaiUble  thqr  shouU  be  mndi  more  easily  hydra^clDed 
thui  the  upstream  benches.  Their  succeasful  ezploitatio&~.inn 
depend  chiefly  on  whether  their  gold  content  is  tmifoiml j  distiibiited 
throu^out  the  deposit,  ttnless  parts  of  the  deposifc  are  much  richer 
than  is  supposed.  In  view  of  their  g^iadofluvial  origin  it  is  profaaUo 
that  their  gold  content  is  not  all  concentrated  on  bedrock,  as  gooitt- 
ally  occurs  with  less  vigorously  deposited  stream  alluvium. 

Bench  No.  2  is  a  little  more  than  a  quarter  of  a  mile  long  and 
extends  back  from  the  river  in  some  places  more  than  800  feet.  The 
bedrock  surface  on  which  the  graveh  rest  has  an  average  elevatioa 
above  the  river  of  about  25  feet  and  thus  a  fair  dump  for  tailingi  k 
afforded.  The  thickness  of  the  gravels  ranges  from  about  6  to  15 
feet,  somewhat  over  half  of  the  gravel  deposit  beiDg  about  15  feel 
thick.  It  contains  a  much  larger  quantity  of  coarser  material  and 
a  great  many  more  large  bowlders  than  the  bench  described  above. 

Bench  No.  3  is  narrower  than  the  two  downstream  benches  previ- 
ously described.  It  extends  from  the  mouth  of  Willow  &eek 
upstream  for  about  one-third  of  a  mile  to  a  point  where  the  narrow 
s^eam-eroded  part  of  White  River  valley  opens  out  into  a  broad 
basin  near  the  glacier.  This  bench,  100  to  200  feet  wide,  swings 
around  the  southeast  flank  of  a  rounded  knoll  of  bedrock  a  couple  of 
himdred  feet  in  altitude  that  now  stands  isolated  in  the  valley  floor. 
The  knoll  appears  to  be  the  end  of  a  spur  that  has  been  cut  off  from 
the  mountain  slope  which  bounds  the  basin  on  the  southeast.  The 
rim  of  bedrock  which  marks  the  surface  of  the  former  bedrock  floor 
of  this  part  of  the  valley  stands  about  15  feet  above  the  present 
river  level,  hence  there  is  not  so  much  dxunping  room  for  tailings 
along  this  bench  as  there  is  for  the  downstream  benches.  The 
imconsolidated  bench  materials  of  bowlder,  cobbles,  and  gravel  have 
an  average  thickness  of  about  10  feet.  Much  of  the  material  of  these 
deposits  has  been  already  sluiced  off.  At  least  40  and  possibly  50 
per  cent  of  this  deposit  is  made  up  of  very  laj^e  cobbles  and  big 
bowlders  which  weigh  from  a  few  himdred  poxmds  up  to  many  tons. 
Small  Pelton  wheel  derricks  have  been  employed  to  move  these 
bowlders  out  of  the  working  cuts  in  the  mining  operations  that  have 
been  conducted  on  this  bench  in  the  past,  but  these  do  not  seem 
adequate  for  rapid  work,  such  as  is  contemplated.  Blasting  and 
aerial  cables  operated  by  steam  hoists  probably  will  have  to  be  used 
in  removing  some  of  these  heavy  bowlders. 

The  gravel  benches  described  above  are  roughly  estimated  by  Mr. 
Blodgett  to  contain  a  total  of  about  500,000  cubic  yards  of  material 
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that  can  be  hydraulicked.  The  gold  tenor  of  the  deposit  as  a  whole 
has  not  been  determmed  by  systematic  prospecting.  Some  mining 
done  by  hand  methods  six  to  eight  years  ago  and  some  hydranlicking 
done  on  the  central  part  of  the  upstream  bench  with  a  small  plant 
have  demonstrated  the  gold-bearing  character  of  this  deposit  thongh 
no  high  values  have  been  foimd.  The  operations  so  far  conducted 
have  been  of  a  somewhat  experimental  nature.  Under  efficient 
hydrauhcking,  with  proper  appUances  for  saving  all  the  gold,  the 
recovery  probably  would  have  been  improved. 

The  gold  is  rather  fine,  light,  and  flaky.  A  few  small  nuggets  are 
said  to  have  been  f  oimd.  It  is  estimated  that  one  nugget  had  a  value 
of  about  $3.  The  larger  pieces  show  distinctly  the  effects  of  having 
been  rolled  out  thin,  as  would  be  expected  by  the  turbulent  stream 
washing,  of  which  there  is  abimdant  evidence.  The  commercial 
value  of  the  gold  is  said  to  be  $18  an  oxmce. 

A  small  hydraulic  plant  was  installed  by  the  White  River  Mining 
Co.  on  the  middle  bench  in  1908,  and  this  has  since  been  operated  as 
the  water  supply  permitted. 

In  the  spring  of  1913  a  comprehensive  plan  for  the  hydrauUc 
working  of  the  bench  ground  along  upper  White  River  was  com- 
menced. This  project  included  the  bringing  of  water  for  groxmd- 
sluicing  across  the  lower  end  of  the  glacial  basin  by  means  of  a  fliune 
about  9,000  feet  long.  The  flume  is  40  inches  wide  and  20  inches 
high.  Its  intake  from  the  river  is  timneled  50  feet  through  a  rocky 
point  to  assure  a  secure  connection  with  the  glacial  stream,  whose 
violent  fluctuations  in  volume  must  be  reckoned  with.  The  flume 
line  consists  of  about  7,000  feet  of  trestle  work  and  about  2,000  feet 
of  grading.  Construction  work  was  continued  throughout  the  smn- 
mer  and  the  hope  was  entertained  of  completing  it  early  enough  in 
the  fall  to  make  a  trial  run  to  test  the  groimd  on  the  lower  part  of 
No.  3  bench.  It  is  not  known  whether  this  was  accomplished,  but 
no  doubt  actual  mining  will  be  conducted  during  the  summer  of  1914. 

If  the  operations  prove  the  gold-bearing  value  of  the  bench 
deposits  and  the  practicability  of  mining  them  with  profit  is  then 
demonstrated,  the  deposits  in  the  depression  now  occupied  by  Willow 
Creek  should  not  be  overlooked.  This  depression  has  every  appear- 
ance of  having  been  a  former  channel  of  White  River  when  the  knoll 
was  the  nose  of  a  mountain  spur  from  the  eastern  slopes  of  the  valley 
which  now  rise  steeply  opposite  bench  No.  3.  The  present  channel 
of  White  River  appears  to  have  been  cut  across  this  spur  and  thus 
formed  the  knoll.  During  a  stage  of  this  cutting  the  bedrock  plat- 
form on  which  the  No.  3  bench  deposits  now  rest  was  eroded.  Since 
then  the  river  has  cut  its  channel  about  15  feet  below  the  surface  of 
the  former  valley  floor  at  this  place,  leaving  the  narrow  strip  of 
bench  along  the  border  of  the  knoll  on  the  right  side  of  the  river. 
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SOUBOE  OF  THE  PLAOEB  GOLD. 

It  has  been  shown  that  the  beach  placers  are  formed  by  the  con- 
centration of  gold  disseminated  in  the  sand  and  grareb  of  the  coastal 
plain  and  that  these,  in  turn,  are  probably  glaciofluviatile  deposits 
of  White  River.  It  is  possible  that  other  streams  played  a  part  in 
this  formation  of  coastal-plain  deposits,  but  if  so  they  did  not  con- 
tribute any  gold,  for  none  of  their  gravels  are  known  to  be  auriferous. 
There  is  no  direct  evidence  of  the  bedrock  source  of  the  gold.  No 
mineralization  has  been  found  in  any  of  the  Tertiary  sediments  that 
have  been  examined,  and  if  any  of  these  carry  gold  it  is  probably 
derived  from  other  sources  and  deposited  as  aDuvimn.  On  the 
other  hand,  the  main  St.  Elias  Range  is  made  up  of  metamorphic 
and  igneous  rocks,  and  the  evidence  from  other  parts  of  the  chain 
indicates  that  these  are  locally  mineralized.  Therefore  it  is  probable 
that  the  glaccr  gold  was  derived  from  quartz  veins  or  other  forms  of 
bedrock  mineralization  occxuring  in  the  unsurveyed  high  ranges 
north  of  the  Yakataga  district. 

It  remains  to  consider  how  this  gold  reached  its  present  position. 
The  source  of  the  beach  gold  having  been  traced  to  the  stream 
placers,  it  is  only  necessary  to  consider  these.  The  White  River 
valley  does  not  reach  the  metamorphic  rocks  believed  to  be  the  source 
of  the  gold  but  is  separated  from  them  by  a  broad  belt  of  Tertiary 
torrancs.  The  same  is  probably  true  of  most  of  the  streams  drain- 
ing the  Yakata<^a  district.  It  is  c^^dent,  therefore,  that  the  alluvial 
gold  could  not  have  reached  its  position  in  the  river  gravel  by  action 
of  the  present  watercourses.  If  this  placer  gold  has  been  transported 
by  water,  it  must  have  been  by  an  older  drainage  system,  whch 
reached  back  into  the  metamorphic  highlands.  The  Tertiary  and 
Pleistocene  sediments  of  the  region  are  in  part  probably  of  fluviatile 
origin,  and  there  is  no  inherent  reason  why  some  of  them  may  not 
have  carried  pLu'cr  gold.  There  is,  however,  no  direct  evidence  that 
any  of  the  cx)nglomeratcs  and  sandstones  are  auriferous,  and  in  fact 
the  distribution  of  the  present  placers  indicates  that  most  of  them  do 
not  contain  alluvial  gold. 

One  of  these  fonnations  may,  however,  be  an  exception  to  this 
rule,  and  that  is  the  fluviatile  beds  of  conglomerate  and  the  sand- 
stones that  overlie  the  bowlder-bearing  sediments  carrying  Pleisto- 
cene fos'.ils.  It  has  been  shown  that  this  formation  is  abxmdant  in 
the  White  River  valley,  and  this  is  beheved  to  be  the  immediate 
soiu'ce  of  the  placer  gold.  These  rocks  have  not,  however,  been 
tested  for  gold,  so  that  the  proof  of  its  auriferous  character  is  by  no 
means  positive.  Even  if  it  carries  gold,  the  chances  of  finding  work- 
able deposits  are  not  great.  If  these  ancient  placers  were  rich,  their 
dissection  and  the  re-sorting  of  their  gold  contents  would  be  expected 


MINBBAL  DEPOSITS  OF  THE  TAKATAQA  DISTBIGT.  148 

to  have  yielded  placers  of  'a  far  higher  gold  tenor  than  those  that 
have  been  developed  m  the  White  River  valley. 

An  alternate  hypothesis  for  the  origin  of  the  placers  is  not  to  be 
neglected.  This  assumes  that  the  gold  reached  the  White  River 
valley  by  glacial  transportation.  The  erosion  of  the  rocks  of  the 
St.  Elias  Range  by  glaciers  must  carry  with  it  the  removal  of  any 
gold  deposits  that  they  contained.  In  this  connection  it  becomes 
important  to  consider  the  source  of  the  bowlders  in  the  fluvial  deposits 
of  the  White  River  valley.  These  consist  chiefly  of  greenstone,  granite, 
gneiss,  and  crystalline  limestone.  None  of  these  rocks  occur  in  the 
entirely  unmetamorphosed  sediments  of  the  Robinson  Moimtains, 
except  as  detrital  material.  They  are  believed  to  'occur  in  the  St. 
Elias  Range,  30  or  more  miles  inland  from  the  present  coast  line. 
These  bowlders  may  have  reached  their  present  position  by  ice 
transportation.  The  White  River  glacier  probably  has  its  source  in 
a  n6v6  field  connected  with  the  St.  Elias  Range.  If  this  be  so,  the 
gold  may  have  been  transported  by  the  same  agency. 

On  the  other  hand,  these  igneous  and  metamorphosed  rocks  do 
occiu*  abimdantly  as  bowlders  and  cobbles  in  the  Pleistocene  terrane 
already  referred  to.  The  writer  is  of  the  opinion  that  the  immediate 
source  of  these  bowlders  and  also  of  the  gold  is  in  this  Pleistocene 
terrane — a  view  which  has  already  been  presented.  It  should  be 
said,  however,  for  the  glacial  argument  of  the  source  of  the  gold, 
that  some  of  the  Pacific  coast  placers  are  known  to  have  been  formed 
by  the  reworking  of  ice-borne  material.  Such  deposits  at  Takutat 
Bay  have  been  described  by  Tarr  and  Butler*  and  at  Kodiak  Island 
by  Martin.'  The  distant  transportation  of  gold  by  glacial  ice  is  also 
suggested  by  the  occurrence  of  beach  placers  apparently  derived 
from  glacial  debris  on  Middleton  Island.'  This  island  is  located  in 
the  Qxdf  of  Alaska,  about  50  miles  from  the  mainland. 

PBTBOLET7M. 

All  the  best-known  petroleum  seepages  of  the  Yakataga  district  are 
located  near  the  base  of  the  seaward  slopes  of  the  coastal  ridge  of 
Robinson  Mountains.  (See  PI.  IV,  p.  130.)  These  seepages  are  dis- 
tributed along  a  line  extending  from  a  point  near  Yakataga  Reef  to 
Johnston  Creek,  a  distance  of  about  18  miles.  They  are  located  from 
half  a  mile  to  2  miles  from  the  beach.  There  are  about  a  dozen  seep- 
ages distributed  at  irregular  intervals  along  this  line,  but  the  extreme 
easternmost,  on  Johnston  Creek  about  1)  miles  above  its  mouth, 
is  the  only  one  of  considerable  volume.    Most  of  these  seepages  are 

■ 

1  Tarr,  R.  S.,  and  Butler,  B.  S.,  The  Y«]ratat  Bay  regkm,  Alaska:  U.  8.  QeoL  Survey  Prof.  Paper  M, 
pp.  165-168, 1900. 

ilCartin,  O.  C,  lilneral  deposits  of  Kodiak  and  the  zwighborinc  islaiids:  U.  8.  GeoL  Surrey  Bull.  643, 
pp.  134-136, 1913. 

<  Brooks,  A.  H.,  The  mining  industry  in  1913:  XJ.  S.  OeoL  Surrey  BulL  643,  p.  48, 19U. 
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little  more  than  meager  indications  of  oil  in  the  form  of  sulphurous 
coatings  or  exudations  along  joint  cracks  of  the  rocks,  also  as  irides- 
cent films  over  moist  rock  surfaces  and  on  any  small  pools  of  water 
that  may  be  collected  near  by.  Thick  oily  residue  has  accumulated 
in  notable  quantity  only  at  the  seepage  on  Johnston  Creek.  Here 
the  discharge  of  rather  fresh  petroleum  is  free  enough  to  furnish  con- 
siderable quantities  to  the  swift-flowing,  turbulent  stream  so  that 
appreciable  quantities  of  oil  are  carried  down  its  course  to  the  ocean. 
A  scum  of  oily  residue  also  occurs  on  the  cobble  bars  of  Johnston 
Creek  from  its  mouth  up  to  the  seepage.  It  is  probable  that  a  barrel 
\  or  more  of  petroleum  a  day  escapes  from  this  seepage.  The  odor  of 
petroleum  was  also  noted  at  the  mouths  of  Munday,  Poule,  Lawrence, 
and  Crooked  creeks,  small  streams  that  flow  across  the  nanow  coastal 
plain  westward  from  Johnston  Creek.  (See  PI.  IV.)  The  seepages 
on  these  streams  are  from  1  to  2  miles  above  their  mouths  and  are  not 
so  indicative  of  the  free  escape  of  oil  as  the  one  on  Johnston  Creek. 

Prospectors  report  the  occurrence  of  petroleum  seepages  in  the 
second  ridge  of  the  Robinson  Mountains  from  the  coast.  Jack  Dalton 
reports  that  he  saw  a  strong  petroleum  seepage  east  of  Icy  Bay  and 
not  far  from  Yahtsee  River.  This  locality  may  mark  an  eastern 
extension  of  the  Yakataga  oil  field. 

The  westernmost  of  the  main  line  of  seepages  lies  near  the  base  of 
the  mountain  slope  where  it  joins  the  coastal  plain,  whereas  those  to 
the  east  lie  in  valleys  separated  by  minor  ridges  from  the  seaboard. 
This  lino  of  seepages  in  part  marks  a  series  of  east  and  west  extending 
depressions  occupied  by  the  headwaters  of  streams  flowing  southward. 
The  chain  of  depressions  between  the  foothill  belt  and  the  main  moun- 
tain front  appears  to  he  along  the  axis  of  a  synmietrical  anticline, 
whose  south  limb  is  sharply  flexed  into  a  nearly  vertical  position  and 
the  dip  of  whose  north  limb  is  1 5°  to  45®  N.  AU  the  seepages  of 
petroleum  reach  the  surface  along  the  axial  zone  of  this  anticlinal 
flexure,  which  strikes  about  N.  70°  W.  The  rocks,  which  are  sand- 
stones and  shales,  are  provisionally  assigned  to  the  Ohgocene. 

The  development  of  the  depressions  between  the  foothill  belt  of 
vertical  strata  and  the  main  mountain  front  at  right  angles  to  the 
north  and  south  trunk  gorge  valle}'^  across  that  belt  is  primarily 
caused  by  the  more  rapid  erosion  and  removal  of  material  that  has 
occiured  along  the  zone  of  the  anticlinal  axis.  Here  the  sharp 
flexuring  of  the  strata  has  shattered  the  rocks,  and  thus  exposed 
them  to  the  more  rapid  disintegration  and  consequent  removal  by 
the  streams. 

The  strata  at  the  base  of  the  exposed  portion  of  the  section  in 
the  vicinity  of  Johnston  Creek  seepage  are  chiefly  made  up  of  sand- 
stones that  are  favorable  for  either  storage  or  migration  of  petroleum. 
These  sandstones  are  overlain  by  close- textured  shales,  which  niay 
have  served  as  the  retentive  cover.     The  hberal  escape  of  fresh  oil 
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at  this  locality  might  be  used  as  an  argument  for  considering  this 
horizon — the  lowest  rocks  exposed  in  the  coastal  momitain  ridge — 
to  be  at  or  near  the  ultimate  oil-bearing  horizon.  This  can  not, 
however,  be  demonstrated  without  drilling,  and  there  are  some 
strong  arguments  against  this  hypothesis  which  will  not  here  be 
presented. 

Several  seepages  occur  at  or  near  the  base  of  the  seaward  slopes 
of  the  coastal  mountain  west  of  the  lower  White  River  valley  nearly 
to  Yakataga  Reef.  Here  all  the  outcropping  strata  belong  to  the 
moderately  northward-dipping  limb  of  the  anticlinal  fold,  the  south 
limb  being  covered  by  the  coastal-plain  deposits  or  the  ocean.  The 
geologic  structure  of  Yakataga  Reef  indicates  distinctly  the  plung- 
ing nose  of  the  anticline  marked  by  the  seepage. 

The  crest  of  this  anticline  appears  to  have  a  decided  inclination 
to  the  west,  but  the  dip  is  not  so  marked  as  that  of  its  terminal 
nose  at  Yakataga  Reef.  This  westward  inclination  amoimts  to  a 
fall  of  at  least  2,000  or  3,000  feet  in  the  distance  of  about  18  miles 
along  the  seepage  belt. 

As  the  ultimate  soiirce  of  the  petroleimi  at  Johnston  Creek  seepage 
may  be  near  if  not  at  the  outcrop  from  which  the  free  flow  of  fresh 
:  oil  comes  (about  100  feet  above  sea  level),  it  may  be  supposed  that 
I  the  oil-bearing  bed  becomes  progressively  deeper  westward  along 
;  the  anticUnal  axis.     If  this  is  so,  it  must  be  heavily  covered  by  a 
greater  thickness  of  strata  in  this  direction.     This  may  accoimt  for 
the  more  scanty  escape  of  oil  at  the  seepages  in  the  western  part  of 
the  belt.     These  views  are  based  on  the  assumption  that  there  is 
only  one  oil-bearing  stratimi  developed  along  the  anticline — the  one 
marked  by  the  free-flowing  Johnston  Creek  seepage.    All  this  is 
mere  assumption,  for  there  may  be  oil-bearing  beds  at  several  hori- 
zons in  the  section.     There  are  in  the  exposed  section  several  exten- 
sively developed  porous  sandstone  and  conglomerate  members  with 
impervious  capping  of  fine-textured  shale  that  should  afford  storage 
for  petroleimi.     Some  of  these,  where  imder  deep  cover  toward  the 
'  western  part  of  the  anticline,  may  contain  oil.    Only  intelligently 
directed  drilling  will  determine  these  matters. 

The  evidence  in  hand  indicates  that  the  search  for  oil  should  not 
be  nearly  so  involved  with  structural  complexities  as  in  the  Katalla 
oil  field,  in  the  Controller  Bay  district.  In  the  Katalla  field  folding 
and  faulting  are  so  intricate  that  the  drilling  thus  far  done  has  not 
proved  very  satisfactory.  The  essential  structmral  factors  presented 
in  the  Yakataga  seepage  belt  do  not  seem  to  be  any  more  complex 
than  those  met  in  some  of  the  productive  fields  of  California.  If 
anything,  the  structure  governing  the  occurrence  of  petroleum  in  the 
Yakataga  district  is  probably  more  simple  than  that  of  some  of  the 
well-known  California  fields.  If  this  is  true,  possihly  only  a  small 
amount  of  intelligent  drilling  will  be  necessary  to  prov^  tbft  Ci«aflfi«t- 

60653"*— Bull  692—14 10 


146 


KnraBAL  vmoumsm  nr  Mtsauk,  mil 


dal  ▼aloe  of  tlie  Yakatagft  belt.  Tbe  iiiMOttaiUiftr  cf  ibe  fidd  tad 
the  local  difficulties  of  traiufportfttion  will  be  stroqg  dsloDeBta  to 
deTdopmeoat.  The  di80iiaBioi&  of  inmpotMkm  k  teeerved  lor  & 
later  section  of  this  report. 

There  are  no  complete  tests  of  the  ]M,iholmiin  from  the  Takatagi 
district,  and,  in  the  absence  of  any  driDiiig^  such  as  have  beeoi  made  an 
necessaijly  of  samples  taken  from  seepages  in  iddch  tihere  has  beon  a 
loss  of  the  volatile  compouids.  There  is  eveiy  reason  to  befieve  thit 
the  Yakataga  petroleum  is  of  the  same  bi|^  grade  as  tliait  of  tfao 
Katalla  field.  The  Katalla  petroleum  is  a  refinuig  oil  of  the  same 
general  nature  as  the  Peunsyhrama  petrolsom.  like  that  oil,  it  kii 
a  high  percentage  of  volatile  compounds,  a  paraffin  base,  and  ahrat 
no  sulphur.  The  following  taUe,  taken  from  Martin's  report^^  sum- 
marizes the  available  information  about  the  eompositian  of  the  oil 
from  the  two  fields: 
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a  Sample  collected  by  G.  C.  Martin,  test  by  Penniman  and  Browne.  U.  S.  Geol.  Sunrey  BtUL SS5.p.  VA, 
1006. 

5  OUphant,  F.  H.,  The  production  of  i>etroIeam  In  1902:  U.  S.  Oeol.  Survey  IChieral  ReBOoroeo,  1909; 
p.  683, 1903. 

e  Stoese,  P.  C,  The  Kayak  coal  and  oO  fields  of  Alaska:  Min.  and  ScL  Press,  vol.  87,  p.  65, 1008. 

d  Redwood.  Boverton,  Petroleum,  vol.  1. 3d  ed.,  p.  196, 1906. 

tf  The  exact  kxsalltles  of  seepages  where  these  samples  were  taken  are  not  known,  but  they  are  beliertd 
to  be  in  the  Yakataga  field. 

In  1897,  soon  after  the  occurrence  of  petroleum  in  Takataga 
became  known,  a  continuous  tract  of  land  about  1^  miles  wide  and 
20  miles  long  was  located  and  survejed  along  the  belt  of  seepageB. 

1  MMb,  O.  a,  CMogy  and  mSfind  neoiiioes  of  the  CcsitroUer  Ba^ 
BdIL  8M^  p.  Ua^  1908. 
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This  tract  included  all  the  known  seepages  in  the  coastal  ridge  of 
Robinson  Mountains  and  covered  the  anticlinal  axis  from  Johnston 
Creek  on  the  east  to  its  westward-plunging  nose  at  Takataga  Reef. 
The  original  locations  aggregated  some  50  square  miles  or  about 
32,000  acres.  Since  then,  however,  the  locators  have  relinquished 
much  of  this  land  in  order  to  concentrate  their  assessment  work  on 
claims  covering  chiefly  the  actual  seepages. 

COAIi. 

Relatively  few  geologic  observations  were  made  in  what  is  believed 
to  be  the  coal-bearing  area  of  the  district.  The  coal  field  lies  chiefly 
in  the  higher  part  of  the  Robinson  Mountains  and  the  surveys  reached 
only  its  southern  margin  except  along  the  valley  of  Duktoth  River. 
Here  the  mountains  were  penetrated  for  a  distance  of  more  than  25 
miles,  and  thus  a  part  of  the  coal  field  was  traversed,  but  unfortu- 
nately not  many  outcrops  were  seen,  and  detailed  information  regard- 
ing the  structure  of  the  field  and  thickness  of  beds  are  lacking.  So 
far  as  known  no  coal  claims  have  been  staked  or  coal  beds  prospected 
in  this  field. 

Though  only  a  few  exposures  of  coal  were  actually  seen  in  place, 
the  river  gravels  and  glacial  debris  afforded  evidence  of  a  consider- 
able coal  field  to  the  north.  The  gravels  of  Duktoth  River  and  of 
the  streams  draining  the  Bering  Glacier  to  the  west  include  much 
coal.  What  is  believed  to  be  the  approximate  southern  boundary  of 
the  coal  field  is  indicated  on  the  map;  its  northern  boundary  is 
unknown.  Information  furnished  by  prospectors  indicates  that  there 
is  an  approximately  east  and  west  trending  coal  belt  at  least  10 
miles  wide.  This  is  cut  off  on  the  west  from  the  Bering  River  coal 
field  by  the  Bering  Glacier.  Its  easterly  extension  is  not  known. 
Coal  has,  however,  been  found  on  the  southwestern  flank  of  Mount 
St.  Elias.  Broke  ^  mentions  the  occurrence  in  this  area  of  coal  beds 
6  and  8  feet  thick.  Some  of  this  coal  he  burned  in  the  camp  fire. 
All  this  evidence  goes  to  show  the  probability  of  a  considerable 
development  of  coal  measures  in  the  northern  part  of  the  Yakataga 
district. 

As  already  mentioned  on  page  130,  the  rocks  of  the  coal  measures 
are  chiefly  arkoses,  sandstones,  and  shales  and  are  believed  to  be  of  the 
same  age  (Eocene)  as  the  coal  measures  of  the  Bering  River  field. 
It  is  also  beheved  that  the  southern  boxmdary  is  marked  by  a  thrust 
fault  which  has  brought  the  coal-bearing  rocks  on  top  of  the  yoimger 
Pliocene  sediments.  The  structure  of  the  field  is  unknown,  but  in 
the  absence  of  information  to  the  contrary  it  is  fair  to  assume  that  the 
coal  measures  are  folded  and  faulted  similar  to  those  of  the  Bering 
River  field. 

>  Broke,  George,  With  nek  and  ttoek  in  AlMka,  pp.  86-01,  London,  1800. 
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As  only  two  outcrops  of  coal  were  actually  examined  there  are  few 
data  concerning  the  thickness  of  beds.  One  of  these  outcrops  occurs 
in  a  bluff  on  Duktoth  River  about  22  miles  from  the  mouth.  The 
thickness  measures  5  feet  6  inches,  and  the  floor  and  roof  are  composed 
of  shale.  The  middle  of  the  bed  shows  a  shale  parting  about  16 
inches  thick.  Its  strike  is  about  N.  80^  E.,  and  the  dip  is  30^  N. 
The  second  outcrop  is  located  on  the  slope  of  Duktoth  Valley,  200  feet 
above  the  floor  and  about  25  miles  from  the  mouth  of  the  river.  This 
bed  strikes  about  N.  80*"  E.  and  dips  35**  N.  It  includes  4  feet  of 
clean  coal  and  has  a  shale  roof  and  floor.  A  sample  taken  from  the 
outcrop  of  this  bed  was  analyzed  by  A.  C.  Fieldner,  of  the  Bureau  of 
Mines,  with  the  following  results: 


Analysis  of  coal  from  Duktoth  VaUey,  Yakataga  distrieL 
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The  large  percentage  of  ash  in  this  coal  may  in  part  be  due  to  impuri- 
ties caused  by  surface  weathering,  but  otherwise  this  particular  coal, 
though  of  a  bituminous  grade,  has  no  commercial  value. 

Whether  there  are  better  coals  in  the  district  can  onlv  be  deter- 
mined  by  further  prospecting.  The  chances  are  that  a  careful  search 
would  be  rewarded  by  the  discovery  of  better  coals.  On  the  other 
hand,  the  Yakataga  coals  are  so  much  more  inaccessible  than  those 
of  the  Bering  River  field  that  even  if  found  to  be  of  the  same  grade 
they  could  not  now  be  exploited  for  exportation  in  competition  with 
those  of  the  Bering  River  field.  In  view  of  the  abundance  of  timber 
and  of  the  petroleum  in  the  Yakataga  district  it  is  not  likely  that 
any  coab  found  in  these  high  ranges  would  be  utihzed,  even  as  a 
local  source  of  fuel.  Therefore  the  coal  of  the  Yakataga  district  can 
not  be  considered  an  available  asset  until  the  more  accessible  fuel 
approaches  exhaustion. 

HARBORS  AND  TRANSPORTATION. 

The  Pacific  coast  between  Controller  and  Yakutat  bays,  a  distance 
of  about  175  miles,  is  open  to  the  full  sweep  of  the  ocean,  with  no 
shelter  for  even  a  light-draft  launch.  The  only  possible  exception  is 
the  recently  opened  indentation  at  the  western  margin  of  Malaspina 
Glacier,  known  as  Icy  Bay.  (See  description,  pp.  150-151.)  There 
are  no  permanent  Indian  settlements  along  this  stretch  of  coast. 
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In  their  journeys  by  boat  between  settlements  at  Yakutat  and  Con- 
troller bays  the  natives  occasionally  made  landings  at  Yakataga.  This 
is  indicated  by  the  name  Yakataga,  of  Tlingit  derivation,  which  means 
''canoe  landing  place."  The  natives  evidently  so  named  this  rocky 
reef  because  they  considered  it  the  most  favorable  place  along  this 
part  of  the  coast  to  land  their  large  dugout  canoes. 

The  white  population  of  the  Yakataga  district  has  fluctuated 
greatly  since  the  first  settlement  was  made,  in  1898.  Now  there  are 
about  a  score  of  permanent  residents,  whereas  in  1903  to  1905  there 
were  probably  200  or  300.  As  Yakataga  Reef  is  the  only  place 
along  this  part  of  the  coast  where  supplies  may  be  landed  with  any 
facility,  it  has  always  been,  by  force  of  natiu'al  conditions,  the  prin- 
cipal point  of  settlement.  This  settlement  comprises  a  straggling 
collection  of  log  cabins  and  storehouses  which  may  have  niunbered 
30  or  40  at  the  time  of  greatest  population.  Only  about  half  a 
dozen  of  these  are  in  use.  Many  are  dilapidated,  and  others  have 
been  burned  for  firewood. 

During  the  summer  of  1903,  when  beach  mining  was  at  its  height, 
coastwise  steamers  called  at  Yakataga  Reef,  weather  permitting, 
about  once  a  month.  This  service  was  discontinued  as  soon  as  the 
early  excitement  caused  by  the  mining  of  the  richest  beach  placers 
had  subsided.  Since  1903  coastwise  steamers  have  seldom  palled  at 
Yakataga  Reef,  for  it  is  not  a  good  roadstead  and  the  condition  of 
the  surf  is  rarely  favorable  for  landing.  Moreover,  the  trade  induce- 
ments now  amount  to  little. 

The  great  glacier  barriers  that  bound  the  district  on  the  east, 
north,  and  west  make  it  almost  inaccessible  by  land.  There  is  only 
one  overland  route  of  approach  and  this  presents  serious  difficulties. 
It  follows  the  shore  for  about  50  miles  from  Cape  Suckling,  at  the 
eastern  side  of  Controller  Bay  and  about  30  miles  from  Katalla.  For 
30  miles  east  of  Cape  Suckling  this  route  passes  along  the  near-by 
front  of  Bering  Glacier,  and  half  a  dozen  swift  glacial  rivers  issuing 
from  beneath  the  ice  must  be  crossed.  All  of  these  streams  are  more 
or  less  dangerous  to  ford  because  of  quicksands  in  their  constantly 
shifting  channels.  Several  are  so  large  that  they  may  be  crossed  by 
rafts  or  boats.  The  others  may  be  forded  at  times  of  low  water, 
but  this  is  always  a  hazardous  undertaking  even  under  the  most 
favorable  conditions.  There  are  also  two  swift  glacial  rivers  between 
the  eastern  margin  of  Bering  Glacier  and  Yakataga  Reef  that  must 
be  crossed  by  boats  or  rafts.  As  there  are  no  habitations  along  this 
route,  it  is  necessary  to  carry  all  supplies  for  the  journey  on  one's 
back,  and  it  is  also  best  to  transport  a  canoe.  This  route  is  seldom 
traveled  and  then  only  under  guidance  of  those  familiar  with  its 
dangers.    Several  men  have  lost  their  Uvea  in  attempting  this  trip. 
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All  landings  on  this  part  of  the  coast  must  be  effected  throng 
the  surf  in  small  open  boats.  The  only  favorable  place  for  accom- 
plishing this  with  even  approximate  safety  is  at  Takataga  Reef,  a  low 
rocky  point  that  juts  into  the  ocean  about  half  a  mile.  This  affords 
a  slight  protection  from  the  breaking  swell  when  it  is  not  stormy. 
Even  horo  it  is  only  possible  to  make  a  safe  landing  at  times  of  veiy 
moderate  or  calm  weather.  Southeast  winds  throw  breakers  against 
the  east  side  of  the  reef,  southwest  winds  against  its  west  aide,  and 
only  at  low  tide  are  the  rocks  not  more  or  less  awash  if  there  be  any 
ocean  surge. 

The  supplies  needed  by  the  present  small  population  of  miners  are 
for  the  most  part  brought  in  laimches  from  Katalla,  85  miles  to  the 
west  by  Htoamor  route  and  the  nearest  regular  port  of  call.  These 
launches  are  navigated  by  men  who  closely  observe  the  weather 
changes  and  by  experience  are  generally  able  to  foretell  the  conditions 
for  landing  at  Yakataga  Reef  a  day  or  so  in  advance.  At  such  oppor^ 
tune  times  qui(*.k  trips  are  made  with  laimches  along  the  coast,  gen- 
erally at  night  ho  tus  to  arrive  at  Yakataga  Reef  in  the  morning  and 
begin  to  land  the  freight  through  the  surf  by  daylight.  This  is 
usujvlly  accomplished  within  a  few  hours  or  a  day  at  the  most  and  the 
return  made  to  the  shelter  of  Controller  Bay  without  delay.  By  this 
moans  the  district  is  served  with  supplies  and  mail  in  an  irregular 
miumor  ut  such  times  as  the  weather  permits  and  its  needs  demand. 
It  is  not  unusual  for  a  niontli  to  pass  during  which  no  favorable  oppor^ 
tunity  for  lundui^j:  ut  Yakataga  Reef  occurs. 

lentil  recently  what  is  now  Icy  Bay  was  occupied  by  Guyot  Glacier. 
Sinc(^  1!)()4,  however,  there  lias  been  a  marked  change  going  on  along 
the  southwesteni  niarjjcin  of  the  terminal  lobe  of  tliis  glacier.  The 
ice  liius  r(»t rented  and  a  considerable  embaymont  formed.  This  is 
known  as  Icy  Bay,  which  niij^ht  be  used  as  a  harbor  for  Yakataga 
(listrict  if  it  ^y^n'o  free  from  drifting  icebergs,  and  if  its  western  shore 
should  i)rove  to  bo  deep  enough  for  anchoring  lighters  near  the  land 
or  to  afford  favorable  conditions  for  the  construction  of  a  pier. 

Tho  writer's  survey  of  Icy  Bay,  the  results  of  which  are  indicated 
on  tlie  acc(tinpanying  map,  was  verj^  liiusty  and  accomplished  >^4th- 
out  the  use  of  a  boat.  Ilcnco  no  soundings  were  made  and  the 
chanuiter  of  the  sea  bottom  could  not  be  determined. 

To  dotoniiino  the  i)ossil)le  commercial  value  of  this  embayment  it 
will  be  desirable  to  rex-iew  briefly  tho  history  of  tho  glacial  move- 
ments in  the  ^^cinity  as  recorded  by  several  ol^servers  during  the 
past  120  years.  This  matter  will  be  considered  in  greater  detail  in 
the  final  rej)ort.  Vancouver^  was  tho  first  to  map  this  part  of  the 
coast,  wliich  ho  did  in  1704.     At  this  time  tho  bay  had  approxi- 

1  Voncouver,  Goorgc,  A  voyage  of  discovery  to  tho  northern  Pacific  and  anuiiul  the  world,  17W-179j, 
new  edition,  vol.  Ti,  pp.  348-109. 1-»ondon,  1S()1. 
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mately  its  present  outline.  Later  the  Guyot  Glacier,  now  occupy- 
ing the  head  of  the  bay,  moved  forward  and  not  only  filled  the  entire 
indentation  but  jutted  out  to  sea  beyond  its  confines  and  thus  Icy 
Bay  became  Icy  Cape  and  as  such  has  long  been  known.  Th^re 
have  been  several  fluctuations  in  the  ice  front  during  the  past  cen- 
tury, but  these  need  not  be  considered  here.  It  will  suffice  to  state 
that  during  the  past  10  years  the  front  of  Guyot  Glacier  has  retreated 
about  10  miles,  leaving  the  bay  much  as  Vancouver  saw  it.  The 
ice  cliff  of  Guyot  Glacier,  from  200  to  250  feet  high  and  about  5 
miles  long,  now  bounds  the  entire  head  of  Icy  Bay  and  dischaiges 
its  bergs  into  it. 

The  bay,  though  it  presents  a  7-mile  opening  to  the  south,  affords 
considerable  shelter  (PL  IV,  p.  130).  The  ocean  surf  is  broken  by  a 
bar  which  lies  off  Icy  Cape  at  the  southwestern  entrance  of  the  bay. 
Conditions  adverse  to  commercial  utilization  are  (1)  the  drift  ice 
from  Guyot  Glacier  and  (2)  the  known  shoals  of  the  west  side  of  the 
bay. 

The  large  amount  of  drift  ice  in  the  bay,  at  least  during  the  summer, 
would  present  a  great  hindrance  to  boats  landing  cargoes  on  its  west 
shorewhere  they  would  be  available  to  the  Yakatagadistrict.  Though 
this  is  not  known  to  be  the  condition  on  the  east  side  of  the  bay, 
nothing  would  be  gained  by  landing  supplies  there  because  that  area 
is  completely  surrounded  by  impassable  barriers  of  glacial  ice. 

The  west  side  of  Icy  Bay,  though  not  sounded,  appears  to  be  rather 
shallow  for  a  distance  of  at  least  half  a  mile  from  shore.  This  is 
shown  by  the  stranding  of  comparatively  small  icebergs.  In  addition 
to  this,  smaller  masses  of  ice  are  generally  so  closely  packed  aloxig  this 
shore  for  a  width  of  a  quarter  of  a  mile  that  even  small  boats  would 
find  it  difficult  to  effect  a  landing,  especially  as  the  ice  grinds  together 
when  moved  by  the  ocean  swell  which  enters  the  bay. 

There  is  a  question  whether  piers  could  be  built  out  from  the  west 
shore  to  deep  water  that  would  withstand  the  damage  of  this  drifting 
ice.  Even  if  such  piers  should  resist  the  impacts  and  pressure  of  the 
ice  they  would  certainly  fumish  obstruction  to  the  free  movements 
of  the  ice  as  it  now  drifts  aloxig  the  shore.  As  a  result,  large  quan- 
tities of  ice  would  accumulate  and  clog  about  such  artificial  obstacles 
and  thus  not  only  make  it  difficult  for  vessels  to  reach  the  piers  but 
might  also  damage  their  hulls.  A  possible  solution  to  such  a  problem 
would  be  to  build  two  piers,  so  that  all  large  masses  of  ice  would  be 
excluded  from  a  certain  area,  thus  creating  a  small  inclosed  basin  in 
which  to  moor  vessels. 

Because  of  the  conditions  described  Icy  Bay  is  not  now  available 
as  a  landing  place  for  the  Yakataga  district.  It  seems  doubtful 
whether  the  commercial  interests  to  be  served  will  justify  the  expend- 
iture for  improvements  necessary  to  make  the  harbor  available. 
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A  further  recession  of  Guyot  Glacier,  which  is  likely  to  take  place, 
would  bring  about  favorable  changes.  The  glacier  might  then  no 
longer  discharge  its  bergs  into  the  bay,  which  would  eliminate  the 
drift  ice.  On  the  other  hand,  the  advance  of  the  glacier  is  not  pre- 
cluded, in  which  event  the  bay  might  again  be  entirely  closed  to 
navigation,  and  any  harbor  improvements  destroyed. 

If  Icy  Bay  is  ever  utilized  to  serve  the  Yakataga  district  it  will  be 
necessary  to  buUd  a  wagon  road,  tramway,  or  Light  railroad  from  its 
western  shore  to  the  placer  and  petroleum  deposits*  Probably  a 
tramway,  for  the  coxistruction  of  which  there  is  an  abundance  of 
timber,  would  be  cheaper  than  a  wagon  road.  Aside  from  the  bridging 
of  several  considerable  glacial  streams,  whose  channels  are  ever  shift- 
ing, such  an  undertaking  would  not  be  difficult. 

The  transportation  of  supplies  along  the  coast  between  Yakataga 
and  Umbrella  reefs  presents  some  difficulties.  A  few  horses  have 
been  brought  to  the  district  and  used  in  a  wagon  with  broad-tired 
wheels  to  haul  suppHes  from  Yakataga  Reef  to  White  River  (8  miles) 
and  thence  by  a  wagon  road  that  has  been  built  up  that  stream  for 
about  2  miles.  Beyond  the  end  of  the  wagon  road  there  is  a  very 
rough  foot  trail  to  the  White  River  glaciers,  totally  impassable  for 
horses  and  even  difficult  and  dangerous  for  the  foot  traveler  who  is 
burdened  with  a  pack.  At  low  water  pack  horses  can  be  taken  up 
the  White  River  bars  to  the  glacier.  Most  of  the  suppUes  have  been 
taken  up  White  River  in  a  small  dugout  canoe,  which,  when  loaded 
with  about  600  poimds,  can  be  dragged  up  the  swift  current  by  two 
men. 

When  hard  freezing  weather  begins  the  discharge  of  White  River 
and  of  other  glacial  streams  becomes  low  and  then  for  a  few  weeks  glare 
ice  forms  along  most  of  the  river  bed.  At  such  times  heavy  loads 
may  bo  drawn  up  the  stream  on  sleds,  but  heav)^  falls  of  soft  snow 
soon  cover  the  ice  deeply  and  make  sledding  more  difficult.  Never- 
theless, in  the  absence  of  well-constructed  roads  this  is  probably  the 
most  effective  method  of  transporting  supplies  into  this  part  of  the 
district. 

As  the  beach  miners  can  not  afford  to  keep  horses,  they  transport 
their  supphes  along  the  shore  from  Yakataga  Reef  to  the  places  of 
operation  by  means  of  small  two-wheeled  carts.  These  they  either 
draw  themselves  or  with  the  aid  of  dogs  in  the  same  manner  as  winter 
sledding  is  done  throughout  much  of  Alaska.  A  team  of  dogs  will 
haul  200  to  300  pounds  on  one  of  these  carts.  Times  of  low  tide  are 
chosen  for  this  manner  of  travel,  because  the  ocean  strand  then 
presents  a  more  compact  and  even  road  below  high-tide  level.  Even 
here,  however,  the  wheels  of  the  carts  sink  into  the  coarse  sandy 
stretches  in  spite  of  their  broad  tires,  and  the  work  of  conveying  a 
load  of  several  hundred  pounds  a  few  miles  along  the  beach  is  no  easy 
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task.  Only  small  portions  of  the  beach  are  compact  enough  to  afford 
firm  footings  and  considerable  stretches  of  it  are  too  thickly  strewn 
with  cobbles  and  bowlders  to  render  the  use  of  carts  satisfactory. 
This  is  especially  the  condition  east  of  Umbrella  Reef  to  Icy  Bay,  a 
distance  of  about  25  miles.  Two  large  glacial  streams  and  several 
lesser  ones  debouch  across  this  section  of  the  coastal  plain,  and  thus 
present  obstacles  to  transportation. 

West  of  Yakataga  Reef  the  many  svdft  glacial  streams  already 
mentioned  present  similar  difficulties.  Though  beach  carts  may  be 
used  along  the  shore  between  the  rivers,  it  is  necessary  to  carry 
them  across  each  stream  at  some  risk,  because  they  are  awkward  to 
handle,  especially  so  in  the  canoes  or  small  boats  that  are  necessary 
to  cross  the  larger  rivers. 

Some  of  the  larger  rivers  may  be  ascended  with  light  boats,  but  only 
at  considerable  risk.  To  reach  other  parts  of  the  inland  region  it  is 
necessary  to  carry  all  supplies  on  the  backs  of  men,  and  even  this 
mode  of  travel  is  greatly  hindered  by  the  heavy  timber,  much  of 
"which  is  windfallen.  Further  obstacles  are  found  in  the  dense 
underbrush,  covering  much  the  larger  part  of  the  coastal  plain  and 
the  valleys  up  to  the  glaciers,  as  well  as  the  steepest  moimtain  slopes 
up  to  an  altitude  of  3,000  feet.  In  addition  to  these  difficulties  the 
prevailingly  rainy  or  misty  atmospheric  condition  keeps  the  dense 
growth  of  vegetation  dripping  with  moisture  that  soon  thoroughly 
"wets  one  who  travels  through  it.  But  the  most  serious  obstacles  to 
satisfactory  progress  in  almost  any  inland  direction  are  the  large 
glacial  streams,  which  must  be  forded.  The  channels  of  these  streams 
are  continually  changing  in  depth  and  shifting  in  position.  All  are  so 
"heavily  laden  with  silt  that  little  may  be  judged  of  the  nature  of 
their  beds  without  actually  wading  into  them.  Often  a  place  of  safe 
crossing  must  be  sought  for  several  miles  along  their  coiuises. 

The  high  mountainous  part  of  the  Yakataga  district  has  been 
traversed  only  in  an  exploratory  way  by  parties  especially  equipped 
for  glacial  travel.  The  feasibility  of  this  has  been  demonstrated  by 
the  indomitable  pioneering  of  the  Alaska  prospectors,  small  parties 
of  them  having  made  several  trips  from  Yakataga,  across  the  great 
interior  glaciers,  to  the  upper  valley  of  Chitina  River  and  return. 
The  shortest  route  by  which  this  journey  may  be  made  is  said  to 
be  over  about  50  miles  of  glacial  ice. 


PRELIMINARY  REPORT  ON  A  WATER-POWER  REOON- 
NAISSANCE  IN  SOUTH-CENTRAL  ALASKA. 


By  C.  E.  Ellsworth  and  R.  W.  Davenport. 


INTRODUCTION, 
FIELD  WORK  AND  ASSISTANCE. 

A  reconnaissance  of  the  water  supply  of  south-central  Alaska  with 
particular  reference  to  water  power  was  made  by  the  writers  in  1913. 
Field  work  began  May  5  and  was  continued  untU  November  25.  The 
area  covered  extended  from  the  Controller  Bay  region  on  the  east  to 
S^enai  Peninsula  on  the  west.  The  Copper  River  basin  was  studied 
in  some  detail  as  far  north  as  Copper  Center.  Most  of  the  important 
mining  sections  near  Prince  William  Sound  were  visited  and  a  hasty 
trip  was  made  to  the  Willow  Creek  district. 

This  report  is  a  brief  preliminary  statement  of  the  data  obtained 
and  conclusions  reached  during  the  above  reconnaissance.  A  more 
complete  report  giving  the  results  in  detail  is  now  in  preparation  for 
publication  as  a  water-supply  paper. 

It  was  beyond  the  scope  of  this  investigation  to  visit  all  the  streams 
in  the  different  districts  or  to  obtain  sufficient  data  regarding  their 
physical  characteristics  to  make  any  accurate  estimates  of  the  amoimt 
of  power  that  could  be  developed  from  them.  It  is  hoped,  however, 
that  the  results  of  this  reconnaissance  may  form  a  basis  for  a  more 
intelligent  conception  of  the  magnitude  and  distribution  of  the  water 
powers  in  this  portion  of  Alaska,  for  it  is  believed  that  they  are  now 
generally  overestimated  in  the  popular  mind. 

Special  acknowledgments  for  gage  readings  and  other  services  are 
due  to  the  Copper  River  &  Northwestern  Railway  Co.,  the  EUamar 
Mining  Co.,  the  Kennicott  Mines  Co.,  and  Messrs.  G.  L.  Banta,  W.  A. 
Dickey,  S.  M.  Graff,  Charles  G.  Hubbard,  A.  R.  Ohman,  C.  I.  Olsen, 
Herman  Schmesar,  and  L.  W.  Storm. 

METHODS  OF  INVESTIQATION. 

The  two  features  of  a  stream  basin  that  control  its  water-power 
capacity  are  (1)  the  run-off  and  its  variation  throughout  the  year  and 
(2)  the  head  under  which  the  water  can  be  utilized  at  the  wheels.    A 
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third  feature;  however^  that  will  determine  the  practicability  of  the 
project  OD  many  Alaskan  streams  is  the  storage  capacity  that  can  be 
created  above  the  point  of  diversion. 

To  determine  the  run-off  from  the  basins  studied  measurements  of 
discharge  were  made  by  a  ciurent  meter,  and  where  practicable  gages 
were  installed  from  which  the  elevation  of  the  water  sin-face  was  read 
at  various  intervals  of  time  depending  on  the  proximity  of  the 
observer.  After  making  measurements  of  discharge  at  different  gage 
heights  the  discharge  at  any  gage  height  can  be  estimated  by 
plotthig  the  measurements  on  cross-section  paper  with  discharges 
as  abscissas  and  gage  heights  as  ordinates  and  then  drawing  a  curve 
through  the  plotted  points.  A  rating  table  is  then  prepared  show- 
ing the  discharge  for  various  gage  heights.  The  reliability  of  this 
table  depends  on  the  accuracy  of  the  discharge  measiu^ements  and 
gage  readings  and  also  on  the  permanency  of  the  stream  channel. 
Where  gage  readings  are  not  available  the  discharge  is,  of  course, 
unknown  except  at  the  time  of  the  engineer's  visit,  when  discharge 
measurements  were  made.  Such  measurements  are  called  miscel- 
laneous and  should  be  used  with  care  in  estimating  the  flow  at 
other  times,  because  of  the  rapid  fluctuation  that  is  characteristic  of 
the  streams.  The  records  do  not  include  the  low-water  season,  which 
lasts  from  late  in  the  fall  until  about  the  first  of  May. 

The  head  in  feet  that  can  be  obtained  at  the  sites  examined  was 
detennined  either  by  aneroid  barometer  or  from  the  following  topo- 
graphic maps: 

Controller  Bay  region,  scale  1:  62,500,  contour  interval  50  feet.     (Price  35  cents.) 
Chitina  (reconnaissance),  scale  1 :  250,000,  contour  interval  200  feet.     (Published  in 
Bulletin  374.) 
Nizina  district,  scale  1 :  62,500,  contour  interval  50  feet.    (Published  in  Bulletin  448.) 
Valdez  Bay  and  vicinity,  scale  1:  62,500,  contour  interval  50  feet. 
Ellamar  and  vicinity,  scale  1:  62,500,  contour  interval  100  feet. 
Kenai  Peninsula  (reconnaissance),  scale  1:  250,000,  contour  interval  200  feet. 
Willow  Creek  district,  scale  1:  62,500,  contour  interval  100  feet. 

It  was  entirely  beyond  the  scope  of  this  reconnaissance  to  determine 
the  capacity  of  the  reservoir  sites.  Lakes  that  ntiight  furnish  natural 
storage  were  measured  on  existing  maps,  so  far  as  they  occur  in  sur- 
veyed areas.  The  areas  of  some  lakes  situated  in  unsurveyed  dis- 
tricts were  estimated  merely  by  inspection  and,  of  course,  statements 
based  on  such  estimates  can  be  considered  only  roughly  approximate. 

No  attempt  was  made  to  estimate  the  capacity  of  reservoirs  that 
would  be  created  by  the  construction  of  dams. 

In  the  course  of  the  reconnaissance  the  topogi-aphy  and  rock  for- 
mation at  the  outlet  of  lakes  and  other  basins  where  it  might  be  desir- 
able to  create  storage  reservoirs  were  hastily  examined  with  reference 
to  the  possibility  of  constructing  dams.     Distances  were  measured  by 
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pacing  where  the  sites  were  easily  accessible;  elsewhere  they  were 
estimated.  EtevatioDs  were  determined  by  hand  level,  by  aneroid 
barometer,  or  by  estimation. 

Statements  in  this  report  relating  to  other  physical  features  of  the 
basins,  such  as  forests,  glaciers,  general  topography,  and  soil  covering, 
are  based  either  on  actual  observation  by  the  writers  or  on  information 
obtained  from  existing  reports  and  maps  prepared  by  other  members 
of  the  Survey. 

DSFINinON  OF  TEBMS. 

The  voliune  of  water  flowing  in  a  stream — the  run-ofiF  or  discharge — 
is  expressed  in  various  terms,  each  of  which  has  become  associated 
with  a  certain  class  of  work.  These  terms  may  be  divided  into  two 
groups — (1)  those  which  represent  a  rate  of  flow,  as  second-feet, 
gallons  per  minute,  miner's  inches,  and  discharge  in  second-feet  per 
square  mile,  and  (2)  those  which  represent  the  actual  quantity  of 
water,  as  run-ofiF  (depth  in  inches)  and  acre-feet.  The  units  used  in 
ibis  report  are  second-feet,  second-feet  per  square  mile,  run-ofiF  (depth 
in  inches),  and  acre-feet.    They  may  be  defined  as  follows: 

"  Second-foot "  is  an  abbreviation  for  cubic  foot  per  second  and  is  the 

unit  for  the  rate  of  discharge  of  water  flowing  in  a  stream  1  foot  wide, 

1  foot  deep,  at  a  rate  of  1  foot  per  second.    It  is  generally  used  as  a 

fundamental  unit  from  which  others  are  computed  by  the  use  of  the 

factors  given  in  the  following  table  of  equivalents. 

"  Second-feet  per  square  mile ''  is  the  average  number  of  cubic  feet  of 
'V^ater  flowing  per  second  from  each  square  mUe  of  area  drained,  on  the 
Ctfsiunption  that  the  run-off  is  distributed  uniformly  both  as  regards 
time  and  area. 

"Run-off  (depth  in  inches)"  is  the  depth  to  which  the  drainage 
«trea  would  be  covered  if  all  the  water  flowing  from  it  in  a  given  period 
"were  conserved  and  uniformly  distributed  on  the  surface.  It  is  used 
lor  comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 
in  inches. 

An  "acre-foot"  is  equivalent  to  43,560  cubic  feet  and  is  the  quan- 
tity required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is 
commonly  used  in  connection  with  storage  for  irrigation  work. 

In  the  tables  the  column  headed  "Accuracy"  shows  the  degree  of 
reliability  which  the  record  of  the  mean  monthly  flow  is  believed 
to  possess.  "A"  indicates  that  the  mean  monthly  flow  is  prob- 
ably accurate  within  5  per  cent,  "B"  within  10  per  cent,  "C"  within 
15  per  cent,  and  "D"  within  25  per  cent.  Special  conditions  are 
covered  by  the  footnotes. 
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OOKVBNIBNT  BQUTVALBIITS. 

The  following  is  a  list  of  convenient  equivalents  for  use  in  hydraulic 
computation: 

1  second-foot  equals  40  California  miner's  inches  (law  of  March  23,  1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  feet. 

1(  horsepower  equals  about  1  kilowatt. 

^       ,     ,  .  , ,      Second-feet  X  fall  in  feet 

To  calculate  water  power  qmckly: rp "Bnet   horsepower  on 

water  wheel  realizing  80  per  cent  of  theoretical  power. 

ClilMATE, 

The  climate  within  the  area  discussed  in  this  report  varies  widely. 
MeteoTologic  data  have  been  collected  at  many  points  in  south-oentral 
Alaska,  and  some  general  conclusions  can  be  dniwn  with  considerable 
certainty.  Most  of  the  Weather  Bureau  stations,  however,  are  situ- 
ated near  sea  level,  and  the  records  are  for  that  reason  of  considerably 
less  value  in  estimating  stream  flow  than  they  would  be  if  the  sta- 
tions were  situated  where  average  conditions  could  be  observed. 
The  precipitation  at  the  higher  altitudes  is  believed  to  be  much 
greater  than  at  sea  level,  but  no  definite  comparison  can  be  made 
imtil  observations  have  been  made  at  the  different  elevations. 

As  most  of  the  streams  head  in  glaciers  or  perennial  snows,  tem- 
perature plays  fully  as  important  a  part  as  precipitation  in  their 
discharge. 

In  the  table  below  are  summarized  precipitation  and  temperature 
records  at  several  localities  in  south-central  Alaska.  All  the  stations 
are  near  the  coast  except  Copper  Center,  which  is  70  miles  inland 
from  the  head  of  Prince  William  Sound.  The  records  show  that  the 
heaviest  precipitation  along  the  coast  occurs  during  September, 
October,  November,  and  December;  farther  inland  the  months  of 
maximum  precipitation  are  July,  August,  and  September.  The 
mean  monthly  temperature  is  below  freezing  for  seven  months  in 
the  year  at  Copper  Center,  and  for  four  to  six  months  on  the  coast. 
The  average  number  of  rainy  days  in  a  year  is  63  at  Copper  Center, 
about  150  at  Seward  and  Sunrise,  from  150  to  200  at  Valdez,  and 
about  200  at  Cordova  and  Katalla. 

Records  of  snowfall  are  rather  meager  but  indicate  about  10  feet 
annually  at  Cordova,  12  feet  at  Valdez,  6  feet  at  Seward,  and  3  feet 
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at  Copper  Cmter.  In  the  mountains  the  snowfall  U  much  greKter 
and  ocoumulatee  in  enormous  drifts,  which  in  sheltered  spots  last 
throughout  the  summer. 
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CONTROIiliER  BAY  REGION. 
GBNEBAI.  FEATUBES. 

The  Controller  Bay  region  (see  PI.  V)  occupies  an  area  of  about 
500  square  miles,  bounded  by  the  Cbugach  Mountains  on  the  north, 
Bering  Glacier  on  the  east,  the  Pacific  Ocean  on  the  south,  and  the 
Copper  River  deUa  on  the  west.  The  region  is  exceedingly  varied  in 
topography.  It  is  made  up  of  southern  spurs  from  the  Chugach 
Mountains  and  isolated  peaks  to  the  south  ranging  from  1 ,000  to  3,000 
feet  high,  with  many  low  swampy  areas  and  numerous  lakes. 

Katalla,  the  post  office  and  commercial  center  for  the  entire  region, 
is  situated  on  the  north  shore  of  Katalla  Bay  about  10  miles  east  of 
Controller  Bay.  Supplies  are  landed  by  small  launches  from  ocean- 
going vessels,  which  anchor  about  half  a  mile  from  the  shore,  Katalla 
is  one  of  the  proposed  outlets  for  the  Bering  River  coal  fields,  which 
lie  from  20  to  30  miles  northeast  of  the  town.  There  are  also  two 
producing  oil  wells  tributary  to  Katalla. 

But  few  data  are  available  regarding  the  climate  of  this  region. 
(See  p.  158.)  The  yearly  precipitation  probably  averages  over  100 
inches,  with  a  rather  heavy  snowfall.  The  summers  are  cool  and 
cloudy  and  the  winters  are  moderate. 

Spruce  and  hemlock  are  the  principal  trees.  They  occur  in  heavy 
stands  and  reach  diameters  of  2  to  3  feet.  The  best  timber  hes  along 
the  foothills  below  an  elevation  of  1,000  feet.  The  United  States 
Forest  Service  makes  an  approximate  estimate  of  2,130,000,000  feet 
board  measure  for  the  stands  on  Ragged  Mountain  and  in  the  vicinity 
of  Martin  River  and  Bering  Lake. 
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Bering  River  coal  field 
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I     number  referato  list  in  text 


r  ^ 

k 

ft 

If 


WATEB-POWEB  BECONNAISSAKCE  IN  BOUTH-CENTBAL  ALASKA.    161 

8TBEAH  FLOW. 
MEASUBING  POINTS. 

The  following  list  gives  the  locations  at  which  discharge  measure- 
ments were  made  in  1913  in  the  Controller  Bay  region.  The  numbers 
refer  to  Plate  V: 

1.  Bering  Biver  above  Stillwater  Creek. 

2.  Canyon  Creek  at  mouth. 

3.  Stillwater  Creek  1  mile  above  mouth. 

4.  Trout  Creek  one-fourth  mile  above  mouth. 

5.  Clear  Creek  at  Cuimingham's  camp. 

6.  Clear  Creek  near  Katalla. 

MISCELIANEOUS  MEASUBEMENTS. 

No  daily  records  of  stream  flow  have  been  kept  in  the  Controller 
Bay  region.  Several  miscellaneous  measurements  that  were  made  in 
1913  are  listed  in  the  following  table: 

Miscellaneous  measurements  in  Controller  Bay  region  in  1913. 


Date. 

Stream. 

Tributary  to— 

Locality. 

Dis- 
charge. 

Drainage 
area. 

Dis- 
charge 

per 
square* 

znile. 

July  11 

Bering  River 

Canvon  Creek 

Stillwater  Creelc.... 

Controller  Bay 

Bering  River 

do 

Above  Stillwater 

Creek. 
Mouth 

Scc.-ft. 
3,950 

179 
858 
126 
37 
151 

Sq.  miUa. 

See.'ft. 

11 

11 

1  mile  above  mouth . . 
i  mile  above  mouth . . 
Cunningham's  camp. 
1  mile  above  mouth . . 

1 

11 
11 

Trout  Creek 

Clear  Creek 

Stillwater  Creek... 
do 

2.3 
6.3 
6.8 

&48 
6.87 

13 

Katalla  River 

22.1 

WATER  POWER. 

Bering  River  is  the  principal  stream  in  the  Controller  Bay  region. 
It  and  its  tributaries  drain  the  western  part  of  the  area  in  which  the 
coal  fields  are  located.  The  run-off  is  derived  largely  from  the  Bering 
River  and  Martin  River  glaciers. 

The  principal  water-power  sites  in  this  region  are  on  Bering  River 
at  the  outlet  of  First  Berg  Lake  and  Stillwater  Creek  at  Kushtaka 
Lake  outlet.  At  the  former  site  a  head  of  about  650  feet  could  be 
obtained  by  carrying  water  from  First  Berg  Lake  through  Carbon 
Mountain  in  a  tunnel  about  a  mile  in  length.  From  a  measurement 
made  on  July  11, 1913,  it  is  estimated  that  the  discharge  at  the  outlet 
of  the  lake  on  that  date  was  about  3,000  second-feet.  A  flow  of  3,000 
second-feet  with  an  efficiency  of  70  per  cent  at  the  wheel  would 
develop  155,000  horsepower.  The  measurement  mentioned  was 
made  in  the  season  of  maximum  run-off,  and  as  no  winter  records  are 
available  it  is  difficult  to  estimate  the  amount  of  power  that  could  be 
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developed  during  that  season ;  but  inasmuch  as  with  the  head  avail- 
able (650  feet)  over  5,000  horsepower  could  be  produced  for  every 
100  second-feet  of  discharge,  it  seems  reasonable  to  predict  that  by 
drawing  on  storage  from  the  lake,  5,000  to  10,000  horsepower  could 
be  produced  throughout  the  year. 

Kushtaka  Lake  has  an  area  of  4.7  square  miles.  Its  level  could 
be  raised  from  20  to  30  feet  by  a  dam  at  the  outlet,  thus  obtaining  a 
storage  capacity  of  60,000  to  90,000  acre-feet.  A  fall  of  at  least  35 
feet  below  the  normal  lake  level  could  be  obtained  by  carrying  the 
water  in  a  pressure  pipe  for  a  distance  of  about  1  mile.  Under  that 
head,  with  an  efficiency  of  70  per  cent,  about  275  horsepower  could 
be  realized  at  the  wheel  for  every  100  second-feet  of  dischai^e.  The 
only  information  regarding  the  flow  consists  of  the  one  discharge  meas- 
urement listed  in  the  table.  Considering  the  storage  that  could  be 
created  it  is  estimated  that  from  500  to  1,000  horsepower  could  be 
developed  at  minimum  flow  in  the  winter  and  from  1,000  to  2,000 
horsepower  from  May  until  October. 

A  few  hundred  horsepower  could  probably  be  developed  on  some 
of  the  smaller  streams  for  five  or  six  months  in  the  year,  but  it  is 
doubtfid  if  sufficient  storage  could  be  created  to  make  possible  the 
development  of  more  than  very  small  power  in  the  winter. 

The  only  market  that  can  be  foreseen  for  these  powers  is  the  energy 
that  will  eventually  be  required  in  connection  with  the  mining  of  the 
coal  beds.    Coal  of  good  quality  will  then  be  available  at  a  com- 

■ 

paratively  low  cost,  and  the  poorer  coid  that  would  not  be  suitable 
for  the  open  market  ^vill  offer  a  fuel  for  local  power  development  so 
cheap  that  water  power  will  have  to  be  produced  in  the  most  eco- 
nomical manner  if  it  is  to  becomes  a  successful  competitor. 

COPPER  RIVER  DRAINAGE  BASIN. 

GENEBAIi  FEATUBES. 

Tlie  Copper  River  drainage  basin,  which  contains  valuable  gold 
and  copper  deposits,  occupies  an  area  of  about  23,000  square  miles 
in  the  southeast  comer  of  the  main  body  of  Alaska.  (See  PL  VI.) 
It  may  be  divided  into  four  physiographic  provinces — the  Chugach 
Mountains  on  the  south,  the  WrangcU  Mountains  on  the  east,  the 
Alaska  Range  to  the  north,  and  the  Copper  River  Plateau  on  the 
west. 

Copper  River  rises  in  Copper  Glacier,  on  the  north  slope  of  the 
Wrangell  Mountains,  and  enters  the  Pacific  Ocean  about  150  miles 
(in  an  air  line)  to  the  south.  Its  principal  tributaries,  named  in 
downstream  order,  are  Slana,  C^istocliina,  Gakona,  Gulkana,  Tazlina, 
Klutina,  Tonsina,  Tiekel,  and  Tasnuna  rivers  from  the  north  and 
west,  and  Sanford,  Klawasi,  Nadina,  Dadina,  Chetaslina,  Cheshnina, 
Kotsina,  (^litina,  and  Bremner  rivers  from  the  east. 
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The  source  of  the  Copper  is  at  an  elevation  of  about  3,600  feet, 
makiiig  an  average  gradient  for  its  entire  course  of  about  12  feet  to 
the  mile.  From  Copper  Center  to  the  ocean  there  is  a  total  fall  of 
1,000  feet,  giving  a  mean  fall  of  about  6.7  feet  to  the  mile. 

The  topography  of  the  basin  is  decidedly  varied.  The  WrangeU 
M!ountains  occupy  the  northeastern  portion  of  the  basin  and  form  its 
most  conspicuous  feature.  The  most  prominent  sununits  are  Mount 
Sanford  (16,208  feet).  Mount  Blackburn  (16,140  feet).  Mount  Wran- 
geU (14,905  feet).  Mount  Regal  (13,400  feet),  and  Mount  Drum 
(12,000  feet).  The  range  is  covered  with  a  connected  system  of 
glaciers  whose  tentacle-hke  arms  spread  out  from  the  many  peaks 
and  reach  down  at  numerous  points  to  elevations  of  4,000  to  1,500 
feet. 

Within  the  plateau  r^on,  which  it  enters  about  65  miles  from  its 
Bource,  the  Copper  and  its  tributaries  have  cut  deep  channels  varying 
from  a  few  feet  to  500  or -600  feet  below  the  general  plateau  level. 
The  plateau  is  made  up  largely  of  sand,  gravel,  and  clay. 

Soon  after  leaving  the  plateau  r^on  the  Copper  enters  the  Chugach 
Range  and  for  the  remainder  of  its  course  the  flood  plain  reaches  to 
steep  moimtain  slopes  on  either  side. 

Chitina  River,  the  largest  tributary  of  the  Copper,  drains  an  area 
of  6,260  square  miles.  It  rises  in  the  St.  Elias  Range  near  the 
international  boundary  and  flows  northwestward  for  over  100  miles 
to  the  Copper.  The  largest  tributaries  of  the  Chitina  enter  from  the 
north  and  emanate  principally  from  the  south  slope  of  the  WrangcU 
Mountains.  Named  in  order  downstream  they  are  Nizina,  Lakina, 
Gilahina,  and  Kuskulana  rivers.  The  Chitina  basin  is  bounded  on 
the  south  by  the  Chugach  Mountains,  from  which  the  main  aflSuents 
are  Tana,  Chakina,  and  Tebay  rivers. 

The  Copper  River  basin  Ues  within  two  distinct  climatic  provinces. 
The  northern  part,  including  the  Chitina  River  basin,  though  south 
of  the  Alaskan  Range  is  similar  to  the  interior  region  of  Alaska,  being 
separated  from  the  Pacific  coast  province  by  the  Chugach  Mountains. 
The  climate  is  characterized  by  a  low  precipitation  of  both  rain  and 
snow.  The  summers  are  pleasant  with  moderate  temperatures  and 
many  clear  days.  The  winters  are  nearly  as  rigorous  as  those  of  the 
Yukon  basin  farther  north. 

Below  Chitina  River  the  Copper  traverses  the  Chugach  Range  and 
passes  through  rapidly  changing  climatic  conditions.  The  precipi- 
tation increases,  with  heavy  rainfall  and  many  cloudy  days  in  the 
siunmer  and  deep  snow  in  the  winter.  The  range  in  temperature  is 
not  nearly  as  great  as  in  the  upper  basin. 

The  CJopper  River  basin  as  a  whole  is  but  poorly  timbered.  Spruce 
is  the  principal  species  and  occurs  up  to  an  altitude  of  3,000  feet. 
Most  of  it  is  small  and  scrubby,  though  small  stands  of  trees  reaching 
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diameters  of  2  feet  occur  here  and  there  along  the  Chitina  and  acme 
of  the  tributaries  of  the  Copper  within  the  plateau  region.  There  is 
practically  no  timber  of  commercial  value  along  the  Copper  River 
valley  below  Chitina.  Between  Cordova  and  the  delta  of  Uie  Copper, 
near  Eyak  Lake,  Eyak  River,  and  Sheridan  Glacier,  there  are  good 
stands  of  spruce  and  hemlock  which  are  estimated  by  the  Forest 
Service  to  contain  a  total  of  425,000,000  to  635,000,000  feet  board 
measure. 

STRBAH  FLOW. 
GAGING   STATIONS  AND   MEASURING   POINTS. 

The  following  list  gives  the  locations  at  which  gaging  stations  were 
maintained  or  discharge  measurements  made  in  1913  in  the  Copper 
River  basin.    The  numbers  refer  to  Plate  VI. 

1.  Copper  River  at  Copper  Center. 

2.  Copper  River  at  Miles  Glacier. 

3.  Klutina  River  at  Copper  Center. 

4.  Kotsina  River  near  mouth. 

5.  Nizina  River  above  Kennicott  River. 

6.  Dan  Creek  above  hydraulic  plant. 

7.  White  Creek  above  Jolly  Gulch. 

8.  Chititu  Creek  below  Rex  Creek. 

9.  Rex  Creek  above  hydraulic  plant. 

10.  McCarthy  Creek  above  Nikolai  Creek. 

11.  McCarthy  Creek  near  McCarthy. 

12.  Lakina  River  at  railroad  crossing. 

13.  Gilahina  River  at  railroad  crossing. 

14.  Chokosna  River  at  railroad  crossing. 

15.  Kuskulana  River  at  railroad  crossing. 

16.  Strelna  Creek  at  railroad  crossing, 

17.  Tsina  River  below  Ptarmigan  Creek. 

18.  Tsina  River  at  mouth. 

19.  Tiekel  River  at  mouth. 

20.  Ptarmigan  Creek  at  upper  canyon. 

21.  Ptarmigan  Creek  at  lower  canyon. 

22.  Stuart  Creek  at  mouth. 

23.  Kanata  River  at  mouth. 
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DAILY  RECORDS. 


Daily  ffOffe  heightf  m  feei,  and  turbidUy  (tiliea  parts  per  million)  of  Copper  River  near 

Copper  Center f  Alaska^  in  1913. 


June. 

July. 

Aofiist. 

Scptsmber. 

October.. 

November. 

Day. 

OacB 

Oace 

Tup- 
Mdity. 

Oice 

heSht 

Tur- 
bidity. 

Oace 
lie%ht. 

Tur- 
bidity. 

Oa« 
bd^t. 

Tur- 
bidity. 

Oaoe 
he^t. 

Tur- 
bidity. 

1. 

17.6 
17.4 
17.4 
17.6 
18.0 

18.6 
18.5 
18.4 
18.1 
17.8 

17.8 
17.6 
17.4 
17.3 
17.3 

17.4 
17.2 
17.0 
16.0 
16.5 

16.5 
16.4 
16.6 
16.8 
17.8 

18.4 
19.0 
19.8 
20.4 
2a2 

2ai 

1,500 
900 
800 
600 
600 

600 
500 

350 
400 
400 

500 
500 
500 

850 
300 

400 
300 
850 
850 
400 

1,500 
8,(N)0 
3,(N)0 
8,000 
3,000 
3,000 

19.5 
18.7 
18.1 
17.6 
17.4 

17.3 
17.2 
17.0 
16.8 
16.7 

16.6 
16.3 
16.2 
16.2 
16.1 

15.9 
15.8 
15.6 
15.6 
15.8 

16.0 
16.1 
16.0 
16.2 
16.5 

16.7 
16.6 
16.5 
16.1 
15.8 
15.6 

1,500 

1,500 

1,500 

800 

800 

500 

800 
800 
600 
500 

800 
500 
500 

500 
800 

600 
500 
500 
500 
350 

SOO 
800 
800 
800 
800 

800 

eoo 
boo 

fiOO 

350 
250 

15.2 
15.0 
15.0 
14.8 
14.7 

14.6 
U.5 
14.4 
14.3 
14.2 

14.1 
14.0 
14.0 
13.9 
13.0 

13.9 
13.8 
13.8 
13.7 
13.7 

13.7 
13.7 
13.7 
14.0 
14.4 

14.5 
14.4 
14.4 
14.4 
U.8 

350 
250 
180 
200 
200 

180 
180 
200 
180 
180 

180 
180 
180 
180 
110 

100 
110 
110 
130 
100 

100 
100 
120 
110 
150 

250 
200 
110 
200 
150 

14.3 
14.3 
14.2 
14.2 
14.1 

14.0 
14.0 
13.8 
13.6 
13.6 

13.4 
13.3 
13.4 
13.0 
14.0 

13.8 
13.7 
13.6 
13.4 
13.6 

13.5 
13.5 
13.5 
13.4 
13.2 

13.3 
13.2 
13.0 
13.0 
12.9 
13.0 

150 
110 
150 
110 
130 

130 
130 
130 
130 
130 

110 
110 
110 
130 
13CI 

IW 
150 
150 

150 

150 
130 
130 
130 
130 

1» 
120 
120 
120 
120 
I.IO 

13.0 
13.0 
13.0 
12.8 
12.8 

12.8 
12.8 
12.7 
12.6 
12.6 

12.6 
12.0 
12.0 
12.7 
12.8 

12.7 
12,6 
12.8 
12.6 
12.5 

12.5 
12.5 
12.5 
12.6 
12.6 

12.5 
12.6 
12.8 
12.8 
13.0 

120 

2. 

130 

8 

130 

4 

130 

5 

120 

6 

120 

7 

110 

8. 

110 

0 

110 

10. 

110 

11 

100 

12 

100 

13 

86 

14 

05 

15. 

85 

16 

85 

17 

100 

18 

16.7 
17.0 
17.0 

16.8 
16.7 
17.0 
17.8 
18.1 

18.0 
18.1 
17.7 
17.9 
17.8 

05 

19 

100 

20 

05 

21 

95 

22 

-  80 

23 

85 

24 

80 

25 

85 

26 

85 

27 

80 

28 

75 

29 

90 

30 

05 

31 

*' 

DaUy  ditcharffet  in  second-feet^  of  Copper  River  at  Miles  Glacier  for  1913. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

186,000 

142,000 

70,466 

40,100 

16.... 

216,000 

78,700 

2 

17.... 

44,000 

3 

197,000 

18 

4 

27,560 

19 

70,400 

43,200 

5 

20 

128,000 

6 

179,000 

106,000 

50,000 

21.... 

47,200 

7 

27,500 

22 

127,000 
117,000 

108,00(1 

23 

98,600 

114,000 

9 

40,100 

24 

10. . . . 

178,000 

25 

139,000 

11 

113,000 

26 

142,000 
152,000 

12 

17,400 

28 

174,000 

13 

28 

14 

1 

29.... 
30.... 
31 

205.000 
208,000 

178,000 

106,000 

15 

192, OOC 

82,600 

( 

82,600 

1 
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Dailn  durhar^,  in  leoond-fiet,  of  KlvHna  River  and  McCarthy  Ortehf 

Of  19M. 

Dey. 

KluUna  Hirer  at  Copper  Centm. 

71  squwe  rnllo,.)                       ^ 

June. 

July. 

Aog. 

Sept 

Oct, 

Mflj. 

"- 

July. 

Aug. 

Sept. 

0... 

Not. 

^ 

11 

i.m 

a, 820 

B,SM 

•,SI» 
6,820 

6,a» 

e.sw 

e.ooo 

6,370 

s 

is 

*,M0 

4.830 

*,K» 
6.  BO 

.... 

3,860 
B9W 
S.TM 
3,TS) 

a;™ 

3,7M 
3.T30 
3.720 

a.eoo 

3.730 
J.  720 
3:  MO 
3:720 

!'l 

a;27D 

3,000 

m 

3,520 
3.38 

a.  770 
2,' 430 

a.aso 
2. an 

i;S 

>,»0 

1|I430 
1.7W 

l!0M 
l.HO 

i:4Ro 

l:S 

flsoa 

sa 

a.  140 

2.  HO 
2.140 

l.SS 
2.JD 

2,070 
2' SIS 

11 
i'i 

l^MO 

lino 

1,  40 

1 

!mo 

1,3W 
1.34 

4IU 

320 
282 

2M 
2lg 

2M 
254 

ISl 

a 

ZOO 

230 

1« 

437 
242 

246 

186 

210 

437 
363 

236 

218 

lil 
m 

ffi 

167 
IGS 

IBl 
«7 

i 

139 

81 
70 

37 

'"'a 

.■H9 
2S8 

084 

s 

a 

6*4 
OOP 

HI) 

S 

% 

IS 

VS. 

a 

7,300 

624 
485 

4J1 
280 

S71 

S,680 

B.3S 

Uoan 

396 

4.17 

211 

z 
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MISCELLANEOUS   MEASUREMENTS. 


Mticellaneoua  measuremenU  in  Copper  River  dramage  basin  in  191S. 

Stream. 

Tributary  to- 

LooaUty. 

Dis- 
charge. 

Drainage 
area. 

Di». 
ehargs 

per 
square 

mile. 

Kotsina  River 

Nitina  River 

T)ai»  Trftflk 

Copper  River 

Chitina  River 

Nizina  River 

Chititu  Creek 

Niftina  River 

Chititu  Creek 

Kennicott  River.. 

Chitina  River 

do 

Near  mouth 

Sec.'ft. 
200 
492 

37 

14.1 

53 

18.4 

21 

a  1,750 

224 

99 
212 

81 
241 
172 

69 

145 

603 

6500 

130 

46 

55 

24 
3.3 

87 

50 

134 

5,820 

8,480 

819 

11.9 

2.8 
22 

23 
14.8 
8 

146 
60 

119 

Sq.  mUea. 
447 
8A5 

40 

9.4 
24 
9.5 

48 
124 
124 
124 

56 

56 

43 

43 

43 
221 
221 
221 
221 

25 

25 

25 

25 

0.46 

Above  Kennicott 

River. 
Above    hydraulic 

plant. 
Above  Jolly  Oulch . . . 

Below  Rex  Creek 

Above  hydralic 

plant. 
Above  Nikolai  Creek. 

Railroad  cruKiing 

do 

.57 
.92 

While  Creek 

Chititu  Creek 

Rex  Creek 

1.50 
2.21 
1.94 

McCarthy  Creek.... 

Lakina  River 

do 

.44 

14.11 
1.81 

do 

do 

do 

.80 

Oilahina  River 

do 

do 

do 

3.79 

do 

do 

1.46 

Chokosna  River 

do 

Oilahina  River 

do 

do 

5.62 

do 

4.00 

do 

do 

do 

1.60 

Kuskulana  River . . 
do 

Chitina  River 

do 

.60 

do 

2.73 

do 

do 

do 

2.36 

do 

do 

do 

.69 

Strelna  Creek 

do 

Kuskiilana  River. 
do 

do 

1.84 

do 

2.20 

.  ....do. .......k.... 

do 

do 

.96 

do 

do 

do 

.13 

Tsina  River 

do 

Tiekel  River 

do 

Below  Ptarmigan 

Creek. 
do 

do 

do 

Mouth 

161 
408 
408 
408 

7.7 

7.7 
16 

16 

.83 

Tiekel  River 

do 

Copper  River 

do 

14.3 

do 

do 

20.8 

do 

do 

do 

2.01 

Ptarmigan  Creek. . . 
do 

Tsina  River 

do ............ 

Below  lake  at  head 

of  upper  canyon. 
do 

1.55 
.36 

do 

2  miles  above  mouth 
at  head  of  lower 
canyon. 

do 

1.38 

do 

do 

1.44 

Stuart  Creek 

do 

Mouth 

do 

do 

Kanata  River 

do 

Tiekol  River 

do 

175 
175 

.83 

do 

.  ...do 

.39 

Alaganik  Slough.. 

Below  forks  c 

a  Float  measurement. 


b  Estimated. 


WATER  POWER. 


e  See  PI.  V. 


5  topography  of  the  Copper  River  basin  is  in  many  respects 
able  for  the  development  of  water  power.  The  Wrangell  and 
ich  mountains  give  a  heavy  grade  and  many  waterfalls  to  the 
OS  emanating  from  them.  They  also  contribute  a  heavy  stream 
n  the  summer  due  to  the  melting  of  glaciers  and  accumulated 
banks  from  the  previous  winter.  Natural  storage  sites  in  the 
of  lakes  and  ponds  are  not  numerous,  however,  nor  is  the 
tunity  for  the  creation  of  large  storage  basins  by  dams  par- 
rly  favorable. 

the  winter  the  run-oflP  becomes  very  low  and  it  is  doubtful  if 
of  the  Chugach  Range  the  development  of  water  power  will 
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be  found  practicable  during  that  season.  It  is  difficult  without  more 
data  to  make  even  an  approximate  statement  regarding  the  period 
during  which  the  flow  of  the  streams  and  the  temperature  would 
permit  the  operation  of  a  power  plant  in  that  region,  but  from  the 
best  information  available  it  appears  that  the  extreme  limits  of  time 
for  the  successful  operation  of  such  a  plant  would  be  from  about  the 
first  of  May  until  the  first  of  December.  The  same  limits  of  operating 
time  would  also  probably  apply  to  the  tributaries  of  the  lower  Copper 
unless  considerable  storage  could  be  obtained. 

The  most  natural  sites  for  power  development  on  the  main  Copper 
River  are  at  Wood  Canyon,  about  6  miles  below  the  Chitina,  and  at 
Abercrombie  Rapids,  about  10  miles  above  the  delta.  A  head  of  40 
to  50  feet  could  probably  be  obtained  at  each  locality,  thus  affording 
opportunity  for  producing  between  4,500  and  5,700  theoretical  horse- 
power for  each  1,000  second-feet  of  flow.  The  lowest  flow  measured 
in  1913  at  the  gaging  station  at  Miles  Glacier  bridge  was  17,400  second- 
feet  on  November  12.  That  probably  represented  the  minimum 
flow  since  about  the  middle  of  May  of  that  year.  The  discharge  at 
Wood  Canyon  on  the  same  date  was  probably  about  15,000  second- 
feet,  as  the  drainage  area  here  is  about  15  per  cent  less  than  at  the 
measuring  section.  The  only  inflow  of  consequence  between  the 
rapids  and  the  measuring  section  is  that  from  Miles  Glacier.  Both 
sites  would  bo  expensive  to  develop,  and  silt  and  ice  would  introduce 
serious  operating  problems.  At  the  rapids  the  river  is  flanked  ou 
the  east  side  l)y  a  moraine  which  might  render  the  construction  d 
st.al)le  head  works  particularly  difficult. 

In  the  Chitina  River  basin  good  dam  sites  occur  on  many  of  th^ 
tributaries.     Xizina  and  Kuskulana  rivers  flow  through  rock  canyon^ 
in  their  lower  stretches.     It  is  estimated  that  4,000  to  5,000  horse-^ 
power  could  be  developed  on  the  Xizina  and  at  least  1,000  horse^ 
power  on  the  Kuskulana.     Both  sites  would  require  high  masonry^ 
dams,  and  provision  would  have  to  bo  made  for  passing  immense 
quantities  of  silt,  sand,  and  gravel.     Power  could  be  developed  on 
McCarthy  ( -reek  and  Lakina  River  by  diverting  the  water  to  a  conduit 
and  carrying  it  <iown  the  valley  a  sufficient  distance  to  obtain  the 
desired  pressure.     McCarthy  Creek  has  an  average  grade  of  about 
100  feet  to  the  mile  and  the  Lakina  about  70  feet  to  the  mile.     It  is 
estimated  that  for  each  100  feet  fall  at  least  150  horsepower  could 
be  developed  on  the  former  stream  and  500  hoi*sepow^er  on  the  latter. 
Tebay  River  falls  over  1,000  feet  between  the  Hanagita  Valley  and 
the  Chitina,  a  distance  of  about  6  miles.     There  are  several  lakes  in 
the  headwater  region  which  might  afford  considerable  storage,  but 
no  measurements  of  flow  have  been  made  on  the  Tebay.     Many 
smaller  tributaries  of  the  Cliitina  afford  opportunity  for  the  develop- 
ment of  a  few  hundred  hoi-sepower. 
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Kotsina  River  and  other  branches  of  the  Copper  that  head  in  the 
Wrangell  Mountains  also  afford  favorable  sites  for  power  develop- 
ment. 

Klulina  River  has  a  grade  of  about  30  feet  to  the  mile  in  its  lower 
course.  Its  flow  is  regulated  to  a  remarkable  degree  by  Klutina 
Lake,  which  has  an  area  of  51  square  miles.  The  discharge  on  October 
31,  1913  (see  p.  166),  was  sufficient  to  develop  about  80  horsepower 
for  each  foot  of  fall. 

Of  the  lower  Copper  River  tributaries  the  Tiekel  is  perhaps  the 
piincipal  power  stream.  It  is  formed  by  the  union  of  Tsina  and 
Kanata  rivers.  Between  the  forks  and  the  Copper,  a  distance  of 
about  15  miles,  it  falls  about  750  feet.  The  flow  on  September  10, 
1913,  was  sufficient  to  produce  about  65  horsepower  for  each  foot  of 
fall.  Natural  dam  sites  occur  on  the  Tsina.  On  Ptarmigan  Creek, 
which  is  a  tributary  of  the  Tsina,  there  is  a  particularly  favorable 
site  at  falls  near  the  mouth  for  the  development  of  a  few  hundred 
horsepower. 

Besides  the  Tiekel  there  are  many  smaller  branches  of  the  Copper 
that  flow  from  the  Chugach  Mountains  on  which  power  could  be 
developed,  but  no  measurements  of  flow  have  been  made  on  these 
streams. 

All  stream-flow  data  that  are  available  for  this  basin  are  shown  in 
the  tables  already  given.  The  estimates  of  power  capaciti  s  are 
based  on  meager  information  and  should  be  considered  only  roughly 
approximate.  They  apply  only  to  the  period  from  the  beginning  of 
tha  open  season  in  May  until  about  the  first  of  November.  As  pre- 
viously stated,  it  is  doubtful  if  it  would  bo  practical  to  use  water 
power  in  this  basin  after  the  first  of  December  at  the  latest. 

In  the  mountainous  regions  the  transmission  of  electricity  would 
be  very  difficult  and  expensive  because  of  the  heavy  snowfall  and 
steep,  rocky  slopes.  High  winds  prevail  in  the  lower  Copper  River 
valley  and  in  many  of  the  tributary  valleys  during  much  of  the 
win  tar. 

Most  of  the  tributaries  of  the  Copper  head  in  glaciers  and  during 
the  summer  carry  large  quantities  of  sand  and  silt,  which  must  be 
provided  for  in  the  construction  of  dams. 

At  the  present  time,  with  coal  costing  $8  to  $12  or  more  a  ton  at 
the  coast  and  crude  oil  at  $2  a  barrel,  hydroelectric  power  would 
probably  be  much  cheaper  than  steam,  even  though  the  plant  could 
be  operated  but  six  or  seven  months  in  the  year,  but  in  view  of  the 
many  difficulties  in  the  way  of  developing  water  power,  such  as  the 
short  season  and  consequent  necessity  for  auxiliary  steam  power,  the 
great  variation  in  stream  flow,  the  costs  of  transmission,  and  the 
presence  of  silt  and  ice,  it  does  not  seem  probable  that  large  wateiv 
power  plants  will  have  much  advantage  over  steam  plants  if  the 
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cost  of  fuel  is  reduced  to  as  low  a  figure  as  should  be  expected  when 
the  Bearing  Rivor  coal  fields  are  opened.  In  inaccessible  regions  where 
the  costs  of  transportation  would  make  fuel  unduly  expensive  the 
small  wat4»r  ])owers  will  no  doubt  be  of  considerable  value  if  energy  is 
then'i  needed  for  mining  or  other  purposes. 

PRINCE  WILLIAM  SOUND  REGION. 

GENERAL  FEATX7BE8. 

Princ^  William  Sound  (sf^e  PL  VII)  is  an  irregular-shaped  bay 
n^a<*hing  northward  from  the  head  of  the  Gulf  of  Alaska.  Along  its 
shon»s  th«^re  are  gold  and  co])por  mines.  The  sound  extends  from 
Conlova  on  the  east  to  the  head  of  Passage  Canal  on  the  west,  a 
distance  of  102  miles.  In  a  north-south  direction  it  roaches  from  the 
head  of  CoUeg^^  Fiord  to  the  lower  end  of  Montague  Island,  a  distance 
of  104  miles.  The  entrance  to  the  sound  lies  betwex^n  Hinchinbrook 
anil  ifontaguo  islands.  The  shore  line  is  broken  by  a  succession  of 
fiords,  bays,  anil  iidets,  and  many  islands  are  scattt^red  about  the 
sound,  j)articularly  in  its  western  part. 

The  topography  of  the  mainland  is  particularly  rugged.  The  coast 
is  rocky  and  ])recipitous  and  rises  rapidly  to  the  summit  of  the 
Chugach  Mountains,  which  ntuirly  encircle  the  sound.  Most  of  the 
high<T  vallc^ys  are  occupied  by  glaciers,  many  of  which  extend  down 
to  soa  hvA.  The  peaks  near  the  coast  are  mostly  from  2,000  to 
5,000  fi'(^t  in  elevation.  Farther  north,  toward  the  axis  of  the 
ranp%  they  \vav\\  altitudes  of  over  10,000  feet. 

Grant  and  Iliggins  *  state  that  **the  topography  of  Prince  William 
Sound  is  that  of  a  maturely  eroded  mountainous  district  wnth  the 
forms  of  river  erosion  modified  by  ice  erosion.  Into  such  a  district 
the  soa  lias  come,  filling  the  main  basin  of  the  sound  and  extending 
far  up  the  valleys  that  lead  into  it." 

The  streams  entering  the  sound  drain  small  areas,  and  most  of  them 
are  only  from  1  to  5  miles  long.  Lowe  River  is  probably  the  largest. 
It  is  30  miles  long  and  drains  an  area  of  less  than  200  square  miles. 
Practically  without  exception  the  streams  rise  in  snow  fields  and  gla- 
ciers. Their  flow  is  subject  to  wide  variations  from  summer  to  winter. 
The  rapid  melting  of  the  glaciers  and  snow  banks,  together  with  a 
heavy  rainfall  in  the  summer,  produces  high  rates  of  run-off.  In  tlu* 
fall  and  winter  the  flow  from  the  accumulated  ice  and  snow  in  the 
mountains  rapidly  decreases,  and  the  precipitation  comes  uK^stly 
in  the  form  of  snow.  There  is  some  rainfall  and  melting  of  snow 
during  the  winter,  but  the  winter  flow  probably  depends  largely  on 
the  draining  of  underground  channels.     Tlie  prevailing  rock  forma- 

I  Grant,  U.  S.,and  Higglns,  D.  F.,  Rot^nnaissanceof  the  geology  and  mineral  resuurces  of  lYInco  William 
Somid,  Alaska:  U.  8.  QeoL  Survey  BulL  443,  p.  15, 1910. 
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Point  of  measurem«nt;  number  refars  to  list  m  text 


•led  from  charts  of  the  United  States  Coast  and 
tic  Survey  and  from  maps  of  the  United  States 
^ical  Survey,  supplemented  by  field  traverses  by 
7rant  and  O.F.  Higgins 
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tion  k  slate  and  graywacke  with  only  a  thin  covering  of  soil  and  other 
loose  material.  The  opportunity  for  underground  storage  is  there- 
fore likely  to  be  slight,  and  such  sources  would  as  a  rule  become 
quickly  exhausted  as  soon  as  the  inflow  from  the  surface  was  cut  off 
by  low  temperature. 

The  mainland  shores  and  most  of  the  islands  of  Prince  William 
Soimd  are  generally  covered  with  a  thick  growth  of  trees  up  to  eleva- 
tions of  1,000  feet  or  more.  Spruce  is  the  prevailing  growth  and  some 
of  it  is  of  a  size  and  quality  to  produce  a  good  grade  of  sawed  lumber. 
Much  of  it,  however,  is  stunted  and  of  an  inferior  quality.  The 
United  States  Forest  Service  estimates  that  there  is  nearly 
3,500,000,000  feet  board  measure  of  timber  in  the  Prince  WiUiam 
Sound  region. 

The  principal  use  of  the  timber  resources  of  this  region  will  prob- 
ably be  for  the  production  of  wood  pulp.  The  timber  is  said  to  be 
suitable  for  that  purpose,  and  the  possibilities  for  the  successful  intro- 
duction of  the  pulp  industry  have  been  considered,  but  so  far  as  is 
known  steps  have  not  yet  been  taken  toward  the  construction  of  mills. 
The  manufacture  of  wood  pulp  has  recently  been  commenced  in 
southeastern  Alaska  where  one  small  mill  was  being  erected  in  the 
summer  of  1913,  and  reports  indicate  that  the  extent  of  such  opera- 
tions wUil  be  increased  in  the  near  future. 

The  forests  of  Prince  William  Sound  are  all  included  in  the  Chugach 
National  Forest,  which  is  under  the  control  of  the  Forest  Service  of 
the  United  States  Department  of  Agriculture.  The  local  adminis- 
tration of  tliis  forest  is  in  charge  of  the  forest  supervisor  at  Ketchi- 
kan, who  has  a  suboffice  at  Cordova.  Such  timber  as  it  is  considered 
advisable  to  cut  within  the  forest  will  be  sold  by  the  Forest  Service 
at  a  price  not  less  than  the  appraised  value.  Jjots  exceeding  $100  in 
value  must  be  advertised  for  30  days  and  sold  to  the  highest  bidder. 
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QAQINQ  8TATIOKS  AND  MBASUMBKa  POIMTB. 

The  f  oHowing  list  pres  the  locations  at  wUeh  gaging  Btatims  mn 
maintained  or  discharge  measurements  made  on  streams  tribattiyto 
Prince  Wilfiam  Sonnd  in  1913.    The  nmnben  refer  to  Hate  YEL 

1.  Salmon  Creek  bdow  forks.* 

2.  Power  Greek  near  Ckndovs.* 
8.  Humpback  Creek  near  Cordova. 

4.  Snyder  FUlfl  Creek  at  mouth. 

5.  Wedey  lUle  Creek  at  elevation  000  laeC 

6.  Pamne  FUIb  Creek  at  mouth. 

7.  Bobimnn  FUla  Creek  at  mouth. 

8.  Unnamed  stream  tributary  to  Sheep  Bay. 
0.  Unnamed  stream  tributary  to  Port  Fidalgo. 

10.  Unnamed  stream  tributary  to  Fldi  Bay. 

11.  Unnamed  stream  tributary  to  Flflh  Bay. 

12.  Chisna  Creek  at  mouth. 

13.  Harsetail  FUls  Creek  at  mouth. 

14.  Lagoon  Creek  at  mouth. 
16.  Reynolds  Creek  at  elevation  250  feet. 

16.  Gladhaugh  Creek  at  elevation  250  feet. 

17.  Gladhaugh  Creek  at  elevatUm  125  feet. 

18.  Bottle  Creek  at  mouth. 

19.  Duck  River  at  mouth. 

20.  Solomon  Gulch  above  upper  dam.  ^ 

21.  Solomon  Gulch  at  mouth. 

22.  Lowe  River  at  lower  end  of  Heiden  Canyon. 

23.  Mineral  Creek  between  Brevier  and  Glacier  creeks. 

24.  Mineral  Creek  at  lower  canyon. 

25.  Bre\'ier  Creek  at  elevation  150  feet  above  that  of  mouth. 

26.  Glacier  Creek  at  elevation  100  feet  above  that  of  mouth. 

27.  East  Fork  of  Mineral  Creek  at  elevation  900  feet  above  that  of  mouth. 

28.  Gold  Creek  above  falls. 

29.  Gold  Creek  at  mouth. 

30.  Uno  Creek  at  mouth. 

31.  McAlister  Creek  at  mouth. 

32.  Unnamed  creek  tributary  to  Eaglek  Bay. 

33.  Dans  Creek  at  Golden. 

34.  Avery  River  near  Golden. 

35.  Lagoon  Creek  at  lake  outlet. 

36.  Hobs  Creek  at  mouth. 

37.  Hummer  Creek  at  mouth. 

38.  Unnamed  creek  tributary  to  Hummer  Bay. 

1  Salmon  Creek  enters  the  Pacific  Ocean  east  of  Prince  William  Sound  through  Alaganik  slough, 
s  Power  Creek  enters  the  Pacific  Ocean  east  of  Prince  William  Sound  through  Eyak  Lake  and  Eyak 
River. 
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DAILY  RECORDS. 
Daily  dUcharge,  in  Meoond-feetf  of  Power  and  Humpback  creeks  for  191S. 


Day. 

Power  Creek  near  Cordova. 

Humpback  Creek  near  Cordova. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

May. 

June. 

July. 

Aug. 

Sept. 

• 

1 

2            

75 

1 

s    

85 

48 

4 

5 

55 

6         

96 

7            

433 

606 

al,030 

633 

406 
450 
441 
656 

75 

8            

85 

9              

147 
340 
314 
617 
638 

187 
154 

149 
140 

127 

15.0 

10.           

06 

106 
359 

11 

75 

12.           

13.           ^ 

73 

40 

14.           

193 
132 

IS 

16 

96 

31 

17 

18 

31 

5:     ::::::::::.:.!:: 

311 

71 

160 
200 

20 

325 

336 
363 
351 
385 
393 

427 
a  2, 360 

41 
41 

21 

31 

28               

75 

102 

25 

418 
674 

240 

31 
50 

26 

27 

87 
76 

28 

75 

51 
127 

108 

90 

30 

496 
418 

1               1 

a  Approximate. 
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Daily  discharge ,  in  gecond-feet,  of  Duck  River  and  BoUle  Creek  for  191S. 


Day. 

Duck  River  at  Galena  Bay. 

BottlsCredc  at  Gakna  Ba^ 
(Drainage  area,  12  sqoare 
mites.) 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

May. 

Jane. 

July. 

Aog. 

1 

272 
350 

1 

606 

127 
123 
138 
181 
215 

238 
204 
210 
267 
238 

181. 

150 

257 

262 

2S0 

245 
226 
215 
181 
206 

181 
210 
192 
181 
178 

174 
170 
177 
159 
148 

148 
142 
144 
148 
152 

140 
131 
127 
119 
106 

99 
99 
99 
90 
90 

106 
118 
138 
181 
362 

274 
192 
150 
138 
116 

108 

103 

99 

94 

87 

84 

2 

540 

***4i2* 

606 

77 

3             ... 

100 

60 

4 

390 

64 

56 

5 

445 

560 

476 

507 

M 

6 

70 

66 

7 

533 

56 

8 

573 

573 

54 

9 

66 

10 

606 

606 

601 

540 

50 

90 

11 

56 

12 

76 
85 

**'573* 

445 

"**646' 

149 

196 

a 

13 

155 
140 
135 

179 
166 
210 
179 
127 

138 
152 
181 
148 
127 

116 
215 
206 
181 
138 
127 

46 

14 

35 

15 

573 

340 

30 

16 

97 

507 
594 

40 

212 

40 

31 

17 

26 

18 

293 

19 

19 

118 

'**573' 

560 

608 

107 
164 

....... 

21 

20 

a 

21 

122 

412 

22 

22 

606 

760 

27 

23 

136 

164 

35 

606 

**'668* 

445 

27 

25 

136 

29 

26 

161 

215 

27 

573 

800 

462 

28 

196 

44 

i22 

50 

362 

608 

1 

106 

30 

507 

507 

4« 

31 

594 

1 
1 

K9   ,            40 

—  ■    ^n—- 



1 

Mean 

159 

13.3 

9.40 

B 

196 

16.3 

18.2 

B 

IVt  1      7d.3 

Mean  per  .s(|iiure 

t  mile. . 





11.2        ei.36 

Run-olT  (depth  i 
Accuracy 

n  inche 

s  on  drs 

linage  a 

rea)... 

. 



i 

12.9  '      7.33 
B  1          B 

1 



1 

Daily  discharge,  in  second-feet,  of  Gladhaugh  Creek  at  elevation  250  feet  in  19 IS. 


Date.                                   ^^"^ 

charge. 

Date. 

Dis- 
charge. 

May  14 10.2 

16 11.3 

Juno  19 

9.8 

July  13 

4.0 
9.4 

20 9. 0 

20 

24 10. 2 

.Vug.  2 

2.4 

31 13. 3 

Oct.  8 

2.0 

Judo  6 14.1 

1 
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Daily  diacharffef  in  ucand-feety  ofOold  and  Uno  creeks  for  191S. 


Day. 

Gold  Creek  near  Valdei. 
rElevatlon,  800  feet; 
dratnai^    area,    9^ 
square  mfles.) 

Uno  Creek  at  mouth,  near  Valdes. 
(Drainage  area,  5  square  mQes.) 

Sept. 

Oct. 

Nov. 

May. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

30 

26 

24 

19.7 

17.7 

16.6 
14.5 

13.8 
13.8 
12.6 

12.9 

16.6 

44 

51 

49 

38 
30 
26 

27 
22 

30 
37 

80 
85 
52 

46 
29 
27 
36 
37 

34 

24 

19.3 

21 

25 

19.7 
18.1 
14.2 
13.8 
13.2 

11.4 

12.3 

8.1 

2 

:::::::::::::::  1 

3 

78 
78 
78 

58 
39 
30 
30 
28 

23 

42 
23 

17.8 

17.8 
14.6 

"iio" 

4 

5 

""6.3 

58 

64 
60 
73 
70 
58 

56 
47 
48 
48 
44 

40 
40 
40 
39 

48 

52 
48 
45 
47 
47 

54 
62 
70 
50 
51 
38 

6 

7 

8 

35 
38 
30 

35 

49 

78 

101 

108 

94 

78 
63 
67 
63 

63 

85 

9 

10 

11 

12 

13 

21 
21 
17.8 

17.8 
17.8 
16.4 
17.8 

14 • 

15 

16 

17 

18 

19 

1 

2.5 

17.8 
18.4 
17.8 
16.7 
14.6 

14.6 

22 

7.2 

24 

• 

27 

28 

165 
152 

13.1 

29 

1 

17.0 

1 

31 

1 

-  -  - — =  — -    — =-  - 

Mean 

51.7 

10.3 

10.3 

C 

32.1 

6.42 

7.16 

C 

Run-off  (depth  in  inches  on  drainage  c 

irea) 

; 

..     i   * 

1 

;76                              MINEHAL 

B£S0UBCB8  OF  ALASKA,  Iflfl^^^^^^^^l 
a/DavU  Cmk.  Avtm  ^mv.  md  Soho  CnAfir  »»] 

^TV. 

D,vl.C«kMm™th.-« 

Port 

Anrr  aiTM  M  numtli,  mr 

'■•'»"fS,"wS*-j 

Ant. 

S«pl. 

Oft. 

No*. 

D«, 

Aug. 

a^L 

on. 

Nov. 

Aug.  '  s^i.  1  on. 

-1 

» 

!^ 

MO 

u 

M 
M 
W.l 

•  11 
17 
N 

ii:» 
1!:. 

mil 

W 

33 

IS 

(SST 

IM 
1W 

IW 
IW 

1 

S 

s 

M 

ISl 

371 

Hi 

M 

£t 

ta 

8 

U 

u 
» 

130 
TS 

« 

SM 

lau 

flS 
R3 

i 

IB 

SI 

M 

SI 

£ 

46 
M 

4a 

M 
£3 

- '  "1 ^ 

:::::::  :::::::|:::-:::::5l 

tl_ 

1 

170 

ai 

»D 

i 
i 

B 

IM 
341 

SO* 

lit 

110 
M 

1 
g 

B3 

ES 

1« 

80 
46 

* 



J 

~^ 

-'-^ 

"a 

--^ 

™^ 

1S8 

IM 

TS.  1 

a,  I 

''  " 

X* 

248 

LM 

77.  a 

W.l 
B 

ACIMI- 

_. , 
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MISCELLANEOUS   MEASUREMENTS. 
Miscellaneous  measurements  in  Prince  William  Sound  region  in  191,1. 


Date. 


Inly  » 
38 
29 


July 
Aug. 


July 

Oct. 

Nov. 

July 

Oct. 

Nov. 

Aug. 

Oct. 

Nov. 

May 

Nov. 
Oct. 


Oct. 

Nov. 

Oct. 


Aug. 
May 
Nov. 
May 
Aug. 

Oct. 

Aug. 

Nov. 
Aug. 


29 

30 
2 
2 
1 
1 
1 

31 
8 

18 

31 
8 

18 
2 
8 

18 
7 
9 

24 

17 

24 


May     10 


24 
24 
24 


24 


24 


10 
8 

24 
8 
9 

11 

8 

20 

8 
8 


Stnam. 


Snyder  Falls 

Oeek. 
Wesley  Falls 

Creek. 
Parsons  Falls 

Creek. 
Robinson  Falls 

Creek. 
Unnamed  creek... 

....do 

Falls  (?)  Creek.... 
Unnamed  creek .. . 

Chisna  Creek 

Horsetail  Falls 

Greek. 

Lagoon  Creek 

do 

....do 

Reynolds  Creek... 

....do 

....do 

Gladhough  Creek.. 

do 

....do 

Solomon  Gulch.... 

....do 

do 

Lowe  River 


Mineral  Creek. 


.do. 

.do. 
.do. 


Tributary  to- 


Rude  River. 


.do. 
.do. 
.do. 


Sheep  Bay 

PortTidalgo.. 

Fish  Bay 

do 

Landlock  Bay. 
....do 


>  •  ■  •  vUV*  •  •  •  •  ■  • 

do 

do 

do 

do 

do 

Virgin  Bay.. 

do 

do 

Port  Valdee. 

....do 

.-..do 

....do 


.do. 


.do. 

.do. 
.do. 


Brevier  Creek Mineral  Creek 


Glacier  Creek. 


East  Fork  of  Min- 
eral Creek. 

Gold  Creek 

....do 

do 

McAllister  Creek.. 
Unnamed  Creek... 


.do. 


.do. 


Port  Valdes. 

do 

do 

Shoup  Bay.. 
EagleK  Bay . 


....do 

Hummer  Creek... 
Unnamed  Creek.., 


do do. 

Lagoon  Cteek Harrison  Lagoon . 


do 

Hummer  Bay. 
do 


Locality. 


Mouth 

Elevation,  600  feet... 
Mouth 


.do. 


Elevation,  700  feet..., 

Mouth 

Below  forks 

Elevation,  900  feet.... 

Mouth 

do 


•  •  U>v«  •  •  •  •  •  ' 

..do 

.do. 


Elevation,  250  feet... 

do 

do 

Elevation,  125  feet. . 

do 

do 

Elevation,  550  feet... 

do 

Mouth 

Foot  of  Heiden  Can- 
yon. 

Between  Brevier  and 
Glacier  creeks,  at 
elevation  650  feet. 

At  lower  canvon; 
elevation,  100  feet. 

do 

do 

Elevation,  100  feet 
above  that  of 
mouth. 

Elevation, 
above 
mouth. 

Elevation,  1.000  feet 
above  tnat  of 
mouth. 

Elevation,  950  feet... . 

Mouth 

do 

do 

Above  falls,  at  ele- 
vation 200  feet. 

do 

At  lake  outlet;  ele- 
vation, 300  feet. 

do 

Mouth 

....do 


150    feet 
that   of 


Dis- 
charge. 


Sec.  ft. 
99 

79 

a  150 

8.3 

o75 
205 
70 
3.7 
4.2 
4.2 


67 
20 
14. 
12. 

3. 

2. 

3. 

2. 

2. 
12. 
16. 
a35 
92 

26 


79 


74 
37 
4.4 


2.0 


2.6 


202 
12.1 
6.5 
2.4 

656 

38 
83 

9.0 
240 
160 


Drainage 
area. 


Sq.  milea. 


0.9 
.7 


1.2 
1.2 
1.2 
1.0 
1.0 
1.0 


I>50 


39 

39 
39 
4.9 


3.8 


9.0 
10.0 
10.0 

2.5 


Dis- 
charge 

per 

square 

mile. 


See.  ft. 


4.67 
6.00 


10.68 
2.75 
2.00 
3.50 
2.90 
2.00 


1.82 


2.03 

1.90 
.95 
.90 


.68 


22.40 

1.21 

.65 

.96 


a  Estimated. 


b  Approximate. 


ViTATER  POWER  P088IBILITIB8. 

The  water  powers  of  Prince  William  Sound  are  as  a  rule  small  but 
widely  distributed.  In  the  northern  part  of  the  sound,  from  Cordova 
to  Port  Wells,  which  was  examined  in  some  detail,  almost  every  bay 
or  inlet  has  one  or  more  tributary  streams  on  which  small  water 
powers  could  be  developed  for  six  or  eight  months  during  the  year, 

60553°— Bull.  592—14 12 
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The  months  of  low-water  flow  are  January  to  April,  and  daring  that 
time  most  of  the  streams  reach  a  vwy  low  stage.  There  are  but  few 
streams  on  which  more  than  200  or  300  horsepower  could  be  devel- 
oped at  minimum  flow,  and  it  is  doubtful  if  there  is  a  single  stream  on 
which  a  plant  of  over  1,000  horsepower  could  be  operated  continu- 
ously without  storage.  There  are,  however,  numerous  sites  where 
small  to  mediimi-sized  reservoirs  could  be  created,  and  thus  many  of 
the  streams  could  be  made  to  yield  at  least  a  small  output  throughout 
the  year.  One  of  the  most  favorable  sites  for  storage  is  at  Silver 
Lake,  on  Duck  River  near  Galena  Bay.  Nearly  the  entire  run-oflf  of 
this  basin  could  probably  be  controlled  by  a  dam  at  the  outlet  of  the 
lake.  The  lake  is  situated  between  1  and  2  miles  from  tidewater,  at 
an  elevation  of  about  250  feet.  It  is  estimated  that  a  uniform  output 
of  4,000  to  5,000  horsepower  might  be  obtained. 

Power  Creek,  a  tributary  of  Eyak  Lake,  oflFers  the  best  opportu- 
nity for  the  development  of  water  power  near  Cordova.  About  300 
feet  head  is  available.  The  minimum  flow  for  six  months  in  the  year 
is  estimated  to  be  not  less  than  75  second-feet.  That  would  produce 
about  1,800  horsepower  with  an  efficiency  of  70  per  cent  at  the  wheel. 
At  times  during  the  remaining  six  months  of  the  year  the  capacity 
might  become  50  to  75  per  cent  less.  Some  storage  could  be  obtained 
by  a  dam  at  the  upper  end  of  the  goige. 

So  far  as  is  known  to  the  writers  there  are  between  Cordova  and 
Port  Valdez  no  sites  other  than  Silver  Lake  where  sufficient  storage 
could  be  created  to  permit  the  development  of  more  than  100  to  200 
horsepower  at  minimum  flow  in  the  winter.  A  possible  exception  to 
the  above  statement  might  bo  made  for  a  stream  entering  the  head  of 
Fish  Bay,  sometimes  kno^Ti  as  Falls  Creek.  It  heads  in  a  large 
glacial  cirque  about  2  miles  from  the  coast  and  falls  almost  vertically 
over  an  escar])ment  estimated  to  be  between  1,500  and  2,000  feet  in 
elevation.  In  view  of  the  high  pressin^e  that  could  be  obtained  at 
this  point  it  has  been  considered  a  relatively  largo  power  site.  The 
discharge  of  the  creek  on  August  2,  1913,  at  a  point  about  a  mile 
below  the  foot  of  the  falls  was  approximately  40  second-feet.  The 
streams  were  all  at  a  high  smnmer  stage  on  that  date.  No  measure- 
ments of  flow  have  ever  been  made  at  the  head  of  the  falls,  but  it  is 
believed  that,  considering  the  high  elevation,  the  flow  might  become 
almost  entirely  shut  off  during  the  three  or  four  months  of  coldest 
weather. 

The  principal  streams  entering  Port  Valdez  on  which  power  could 
be  developed  are  Solomon  Gulch,  Lowe  River,  and  Mineral,  Grold,  and 
Uno  creeks.  No  reservoir  sites  of  importance  exist  on  any  of  these 
streams  except  Solomon  Gulch,  on  which  two  hydroelectric  plants 
with  an  aggregate  rated  capacity  of  about  700  horsepower  have  been 
installed.    A  total  fall  of  about  500  feet  is  available  and  if  all  the 
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storage  that  it  would  be  practicable  to  create  was  utilized,  possibly 
lyOOO  horsepower  could  be  developed  at  all  seasons. 

Lowe  River  is  one  of  the  largest  streams  entering  Prince  William 
Sound.  Water  could  be  diverted  at  the  head  of  Heiden  Canyon,  and 
in  a  distance  of  about  6  miles  a  head  of  over  900  feet  could  be  obtained. 
The  drainage  area  above  the  canyon  is  about  30  square  miles  and 
ranges  m  elevation  from  1,500  to  7,000  feet.  From  about  the  middle 
of  May  imtil  October  several  thousand  horsepower  could  no  doubt  be 
developed,  but  the  high  elevation  of  the  basin  might  involve  so  great  a 
decrease  in  run-off  and  temperature  as  to  render  it  impracticable  to 
operate  during  the  winter. 

A  few  hundred  horsepower  could  be  developed  on  the  East  Fork  of 
Ifineral  Creek,  on  Gold  Creek,  and  on  Uno  Creek  from  about  the  first 
of  May  until  about  the  first  of  November,  but  for  much  of  the  remain- 
der of  the  year  the  output  would  probably  be  less  than  100  horsepower 

No  investigation  was  made  of  the  water  powers  between  Port 
Valdez  and  Port  Wells  except  on  an  unnamed  stream  which  enters 
the  west  side  of  Eaglek  Bay.  The  stream  drains  a  hanging  valley  in 
which  are  a  series  of  small  lakes  and  falls  directly  into  salt  water  over  a 
nearly  vertical  rock  bluff  about  200  feet  high.  There  is  a  good  dam 
site  at  the  outlet  of  the  lake,  and  probably  sufficient  storage  could 
be  created  for  500  to  1,000  horsepower  to  be  developed  throughout 
the  year. 

Davis  Creek  and  Avery  River  enter  Port  Wells  near  Golden  post 
office.  Both  streams  have  small  reservoir  sites  and  concentrated 
fall  near  tidewater.  On  Davis  Creek  there  is  a  fall  of  about  140  feet 
between  Davis  Lake  and  tidewater,  a  distance  of  about  half  a  mile. 
With  the  storage  that  could  be  created  by  a  dam  at  the  outlet  of  the 
lake  the  flow  would  probably  be  sufficient  to  produce  at  least  300 
horsepower  at  all  seasons. 

A  fall  of  about  100  feet  could  be  obtained  on  Avery  River  in  a  dis- 
tance of  about  half  a  mile.  The  flow  is  considerably  greater  than 
that  of  Davis  Creek,  but  less  storage  could  be  created  and  the  power 
capacity  during  the  winter  might  even  be  less  than  that  of  Davis 
Creek. 

A  small  plant  could  be  cheaply  installed  at  the  mouth  of  Lagoon 
Creek,  on  the  west  side  of  Port  Wells.  The  creek  falls  about  300 
feet  in  a  distance  of  1^  to  2  miles,  and  about  100  feet  fall  is  concen- 
trated in  the  last  500  feet  of  its  course.  A  flow  of  90  second-feet  as 
measured  at  an  elevation  of  300  feet  on  November  20,  1913,  would 
develop  about  70  horsepower  for  each  100  feet  fall.  The  flow  during 
the  winter  would  undoubtedly  become  much  lower. 

There  are  said  to  be  several  good  water  powers  in  the  western  part 
of  the  sound  south  of  Port  WeUs,  but  no  data  regarding  their  size 
and  accessibility  are  available. 
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The  above  ostimatea  shoiild  be  considered  as  only  roughly  approxi- 
mate. More  complete  meusurements  of  flow,  particularly  during 
the  winter,  bIiouUI  be  made  before  final  plans  for  dovotopmenta  are 
worked  out. 

The  transmiaaioii  of  electricity  ia  one  of  the  most  serious  difficulties 
that  will  be  encnuiitored  in  utilizing  these  water  powers.  Steep, 
rocky  mountain  slopes,  donse  growths  of  bush  and  trees,  heavy  snow- 
fall and  snowslides,  glaciers,  and  broken  shore  lines  are  some  of  the 
obstacles  to  be  overcome.  Unless  a  market  can  bo  created  for  the 
power  within  a  short  distance  of  its  source,  it  will  pn»bably  never 
become  of  much  value.  Thcro  are,  however,  good  harbor  facilities 
in  nearly  all  parts  of  the  sound,  so  that  oceangoing  boats  can  bo 
Wichored  within  easy  transmission  distances  from  the  powers.  Sub- 
marine cable  is  now  beuig  manufactured  that  mtU  carry  electric  cur- 
rent at  a  pressure  of  over  20,000  volts.  Considerable  cable  with  a 
capacity  of  200  to  300  amperes  for  11,000  volts  working  pressure  has 
been  used.  Such  cable,  though  expensive,  might  be  practical  for 
use  in  crossing  narrow  bays  and  inlets  instead  of  runnmg  long  laud 
lines  around  them,  or  in  reaching  from  island  to  mainland  or  from 
island  to  island.  It  might  also  be  of  service  iji  croasbig  glaciers, 
where  an  overhead  lino  would  be  very  expensive  to  maintain. 

The  manufacture  of  wood  pulp  should  offer  a  particularly  suitable 
use  for  tho  water  powers  of  this  region,  bofauso  of  ihe  fact  (hat  both 
the  timber  and  the  power  sites  are  located  near  tidewater.  It  is 
claimed  that  pulp  logs  can  be  towed  a  distance  of  150  to  200  miles  at 
a  permissible  cost,  thus  elimuiatiiig  the  necessity  of  transmitting 
electricity  for  long  distances  to  flio  mills.  Any  one  water  power  in 
Prince  William  Sound  would,  under  such  conditions,  be  within  reach 
of  the  entiro  timber  supply. 

KENAI  PENIN8ULA. 
OENEBAL  FEATUBES. 

Kenai  Peninsula  (see  PI.  VIII)  projects  from  the  Alaska  mainland 
into  the  north-central  part  of  the  Gulf  of  Alouka.  It  has  an  area 
of  approximately  9,000  square  miles,  most  of  which  hea  between 
meridians  148°  and  152°  west  longitude  and  parallels  59°  and  61° 
north  latitude.  The  peninsula  is  bounded  by  Prince  William  Sound 
on  the  ea.st,  tho  Pacific  Ocean  on  the  south,  and  Cook  Inlet  on  the 
west.  On  the  north  it  b  joined  to  the  mainland  by  a  strip  about 
12  miles  in  width,  which  separates  Portage  Bay  and  Tumagain  Arm. 
These  bodies  of  water  are  arms  of  Princo  William  Sound  and  Cook 
Inlet,  respectively.  Kenai  Peninsula  has  a  shore  hno  more  than  a 
thousand  miles  long.    It  contains  gold  placer  and  lode  deposits. 


J9«' 


^2 
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The  surface  of  the  peninsula  presents  two  widely  diflfering  physio- 
graphic features.  About  three-fourths  of  its  area,  lying  in  the 
eastern,  central,  and  southern  parts,  is  occupied  by  the  high,  rugged 
Kenai  Mountains,  5,000  to  7,000  feet  in  elevation,  and  valleys  deeply 
cut  by  the  action  of  the  former  ice  sheet  which  covered  the  area  and 
remnants  of  which  are  still  found  in  the  higher  portions  of  the 
peninsula.  The  remaining  fourth  consists  of  a  broad  lowland  about 
25  miles  wide,  which  slopes  from  an  elevation  of  about  1 ,800  feet  on 
the  south,  near  Kachemak  Bay,  to  an  elevation  of  about  50  feet  on 
the  north. 

The  Kenai  Mountain  divide  lies  close  to  the  eastern  and  south- 
eastern side  of  the  peninsula,  so  that  the  drainage  flows  principally 
toward  the  west  and  north  and  the  streams  flowing  into  the  Pacific 
Ocean  and  Prince  William  Sound  are  short.  The  largest  of  the 
streams  on  the  southeast  side  is  Resurrection  River,  which  is  about 
25  miles  in  length,  drains  an  area  southwest  of  Kenai  Lake,  and 
flows  through  a  wide  gravel-floored  valley  into  the  head  of  Resurrec- 
tion Bay.  Kenai  River,  the  largest  stream  on  the  peninsula,  drains 
its  entire  central  portion  and  discharges  into  Cook  Inlet  at  Kenai. 
Its  drainage  area  includes  two  large  lakes,  Skilak  and  Kenai,  and 
also  numerous  smaller  ones  on  its  upper  tributaries.  Kasilof  River 
drains  Tustumena  Lake  and  enters  Cook  Inlet  a  short  distance  south 
of  Kenai.  Tustumena  Lake  is  about  22  miles  long  and  averages  6 
miles  in  width.  It  is  fed  by  several  streams,  some  of  which  have 
their  sources  in  the  large  glaciers  in  the  Kenai  Mountains.  Two 
small  streams,  Chickaloon  and  Big  Indian  rivers,  drain  a  portion  of 
the  Kenai  lowland  and  discharge  into  Chickaloon  Bay  near  the  west 
end  of  Tumagain  Arm.  The  principal  streams  entering  Tumagain 
Arm  from  the  mountainous  area  of  the  peninsula  are  Resurrection 
and  Sixmile  creeks  and  Placer  River. 

The  fact  that  streams  draining  areas  of  rugged  mountainous  relief 
have  steep  gradients  and  waterfalls  makes  it  obvious  that  the  eastern 
portion  of  the  peninsula  would  afford  much  more  favorable  oppor- 
tunities for  the  development  of  water  power  than  the  western  por- 
tion. Moreover,  gold  mining,  which  is  the  most  important  industry 
of  the  peninsula  and  which  at  this  time  presents  the  most  promising 
market  for  water  power,  is  confined  to  the  mountainous  area.  The 
investigation  of  the  water  supply  of  the  peninsula  was  carried  on  only 
in  its  eastern  portion. 

Kenai  Peninsula  is  heavily  timbered  in  most  of  its  valleys  up  to 
elevations  of  1 ,200  to  1 ,500  feet  above  sea  level.  Spruce  is  the  most 
plentiful  variety  and  the  most  valuable  for  commercial  uses,  but 
hemlock,  poplar,  birch,  cottonwood,  willow,  and  alders  are  found  in 
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some  localitiea.  Timber  euitaUe  for  fiiel  is  abundant  below  altitudes 
of  1 ,500  fpet,  but  the  supply  that  h  valuable  for  saw  logs  is  timlted  to 
small  areas  below  1,000  feet  in  eleration. 

8TBEAU  FLOW. 

GAOINO    STATIONS    ASI>   MEA8UBINO   POINTS, 

The  following  list  gives  the  locations  at  which  gaging  stations  were 
maintained  or  discharge  measurements  made  on  streams  in  Keim 
Peninsula  in  1913.     The  numbers  refer  to  Plate  VIII, 

1.  Lowell  Creek  above  pipe  iiiUike. 

2.  Lowell  Creek  6t  moutt. 

3.  Kenai  Lake  at  RuoeevelL 

4.  K«aai  Blver  at  Kenai  Dredgiiig  Co.'h  c&mp. 
6.  Ptarmigan  Creek  ut  lake  outlet. 

6.  Ptarmigan  Creek  lit  mouth. 

7.  Falla  Creek  at  intake  of  Skcen-Lechner  dilch. 

8.  Falls  Creek  M  milroad  eroding. 

9.  Grant  Creek  at  mouth. 

10.  QuartE  Creek  at  Fairman's  cabin. 

11.  Lost  Creek  3  milea  below  lake  outlet 

12.  Juneau  Creek  at  niouih. 

13.  SItl^.,l.  i-;,,;,    ,,!    Ml,. 

U.  Co,,]..  ■  ...! ^,,11  Creek. 

15.  C(«,i 

16.  Buonan  Biver  one-fourth  mile  below  lower  Uke 

17.  Bunian  Biver  at  mouth. 

18.  Canyon  Creek  above  Mille  Creek. 

19.  Sixmile  Creek  at  Sunriae. 

20.  Mills  Creek  2  miles  above  mouth. 

21.  Juneau  Creek  above  upper  dit«h  intake. 

22.  Resurrection  Creek  above  Gold  Gulch. 
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DAILY   RECORDS. 

Chge  height  o/Kenai  Lake,  191Sf  and  discharge  of  Kenai  River ^  191S-14, 


Hj. 

Daily  sage  height,  in  feet,  of  Kenai 
Lake  at  Roosevelt  for  1913. 

Daily  discharge,  in  second-fleet,  of  Kenai  River  at 
Kenai  Dredging  Co.'s  camp  for  191^14. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

Jan. 

8.67 
8.36 
8.30 
8.12 
7.90 

7.66 
7.62 
7.53 
7.44 
7.34 

7.24 
7.19 
7.14 
7.04 
6.88 

6.90 
6.82 
6.78 
6.73 
6.69 

6.89 
7.24 
7.40 
7.64 
8.62 

9.34 
9.90 
9.90 
'    9.78 
9.63 

9.25 
9.06 
8.96 
8.85 
8.71 

8.58 
8.29 
8.12 
7.98 
7.80 

'"7'i6' 
7.09 

6.98 
6.95 
6.95 
6.91 
6.86 

6.83 
6.77 
6.72 
6.60 
6.53 

6.49 
6.41 
6.35 
6.32 
6.52 
6.81 

7.08 
7.42 
7.38 
7.33 
7.36 

7.32 
7.20 
7.16 
7.01 
6.82 

6.73 
6.71 
6.68 
6.66 
6.65 

6.63 
6.60 
6.53 
6.48 
6.41 

6.40 
6.32 
6.26 
6.09 
6.00 

5.93 
5.90 
5.79 
5.72 
5.66 

4,280 
3,960 
3,640 
3,640 
3,320 

3,160 
3,000 
2,720 
2,860 
2,160 

2,320 
2,320 
2,200 
2,080 
1,960 

1,960 
1,850 
1,850 
1,740 
1,740 

1,960 
2,320 
2,570 
2,830 
4,200 

5,180 
6,070 
6,070 
6,070 
5,620 

6,040 
4,900 
4,760 
4,480 
4,340 

4,200 
3,780 
3,500 
3,360 
3,090 

2,800 
2,600 
2,400 
2,320 
2,200 

2,080 
2,080 
2,080 
1,960 
1,960 

1,850 
1,850 
1,740 
1,800 
1,510 

1,560 
1,560 
1,560 
1,560 
1,920 
1.920 

1,920 
2,160 
2,300 
2,300 
2,440 

2,440 
2,440 
2,160 
2,160 
2,040 

1,920 
1,920 
1,920 
1,800 
1,800 

1,800 
1,680 
1,560 
1,560 
1,460 

1,460 
1,410 
1,360 
1,360 
1,360 

1,260 
1,160 
1,160 
1,160 
1,070 

1,070 
1,070 
1,120 
1,160 
1,160 

1,160 
1,160 
1,160 
1,120 
1,070 

1,070 
990 
980 
940 
900 

900 
900 
900 
940 
1,020 

1,020 

980 

1,070 

1,070 

980 

960 
900 
900 
900 
820 
820 

740 

740 

740 

820 

820 

740 

' 

660 

1 

680 

1 

604 

; 

680 

580 

1 

604 

604 

604 

5.03 

604 

642 

660 

8.89 
8.81 
8.82 

8.88 
9.02 
9.08 
9.14 
9.14 

9.12 
9.13 
9.15 
9.09 
8.80 
8.72 

>•■•*•• 

4,620 
4,620 
4,620 

4,620 
4,620 
4,980 
4,980 
4,980 

4,980 
5,160 
5,160 
4,980 
4,620 
4,440 

580 
642 
604 

604 
604 
604 
604 
604 

680 
580 
504 
504 
504 
604 

1 

4,810 

5,160 

4,440 

134,000 

B 

3,190 

6,070 

1,740 

190,000 

B 

2,670 

5,040 

1,510 

164,000 

B 

2,050 

2,440 

1,070 

122,000 

B 

1,010 

1,160 

820 

62,100 

C 

682 

mum 

1 

820 

604 

off  in  acre-foet . . 

1 

35,800 

c 

i 


I 
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Iktily  fSidtarge,  in  ttoond-fitt,  of  F^U  and  Quarte  ereett  and  Ruttion  River  for  19tS. 


Vij. 

Falls   C»ok>   ■(    raflncLd 
(DralmiBa  areo,  U  square 

QiuTti  CrprH  t  at  Falnnan's 
square  mito.) 

Huslan   Rlvoce  at 

Abb- 

e«pi. 

00. 

NOV. 

Aug. 

8opL 

OcL 

Nov. 

Ang. 

Bfpl. 

Oct. 

a 
a) 

H 
IS 

a 

IS 

10 

s« 
in 

7( 

M 
30 

34 

41 

34 

30 
X 
K 
iO 

» 

34 

aa 

10 
30 

18 
IB 

IS 

u 

10 

B 

S 

U 

60 
48 

4S 
48 
4S 
4R 
tB 

40 

1 

78 

m 

78 

;s 

i 

ei 

sa 

48 

M 
4S 

i 

4S 

«e 

73 

! 

£3 

IIS 
8B 

i 

j» 

BS 
<U 

1 

s 
ii 

610 
383 

- 

^ 

cn 

70 

i 

41 

1 

i 

63 

ss 

83 

Ucsn 

Van  i>er  nqiinro  mlJe. 
Run-olr     (Upptb      in 

r^ 

2.M 
3.« 

33.3 

'c 

B 

■i.h 

3,  is 

l-W 

3.  in 

l.W 

.40 
B 

.87 

3.M 

'b 

3.77 

oThr  giiKB  hplBht^  were  aUnctod  byic 
»  TbegaiK  heigh t-s  wore  oflBCled  by  ii 
e  Uiscbargcs  inlerpolalcd  Aug.  20  an 


Oct.  13-30  and  29-29.  DlMhargusareosiimnKid  for  (hose  jK 
1  Oct.  12-15  And  37.  DLschari^^  aro  estimated  for  tho^  perlc 
31;  Supt,  1-2,  4,  e-10. 12-13,  aod  20;  Oct.  4.  9-21, 23-£S,  ant 
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DaUy  discharge  f  in  second-feet  ^  of  Simile  and  Mills  creeks  for  1913. 


Day. 

SixmileCreekaat  mouth.  (Drain- 
age area,  258  square  miles.) 

Mills  Greeks  2  mUes  above  mouth . 
(Drainage  area, 25  square  miles.) 

Aug. 

Sept. 

Oct. 

Nov. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

780 
700 
665 
630 
600 

600 
670 
570 
545 
545 

520 
520 
520 
520 
545 

545 
545 
545 
600 
630 

570 

630 

825 

1,420 

5,000 

2,220 
1,420 
1,140 
970 
1,020 

970 
970 
825 
970 
920 

825 
780 
740 
665 
630 

670 
570 
520 
495 
520 

520 
520 
495 
570 
520 

495 
495 
495 
470 
470 

430 
545 
545 
470 
1,500 
970 

1,020 
780 
700 
665 
600 

570 
545 
495 
545 
600 

570 
495 
470 
470 
450 

430 
450 
450 
450 
450 

450 
430 
430 
430 
430 

430 
430 
400 
400 
400 

*  *i43' 

136 
157 
136 
115 
108 
101 

91 
87 
81 
75 
75 

60 
60 
63 
61 
61 

68 
65 
68 
63 
63 

63 
63 
63 
56 
63 

63 

56 

108 

143 

203 

187 
129 
101 
101 
101 

87 
87 
75 
87 
87 

101 
73 
67 
63 
65 

55 
65 
65 
60 
60 

45 
45 
45 
45 
60 

62 
53 
51 

48 
46 

45 
45 
45 
45 

87 
58 

51 

2 

43 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

19 

20 

21 

22 

23 

24 

25 

26 

27 

1,590 

1,270 

1,020 

920 

870 

28 

29 

30 

81 

Mean 

1,130 
4.38 

.81 
A 

897 
3.48 

3.88 
A 

661 
2.56 

2.95 
A 

514 
1.99 

2.22 
A 

128 
5.12 

1.33 
C 

82.1 
3.28 

3.66 
C 

60.1 
2.40 

2.77 
C 

Run-on  (depth  In  Inches  on  drainage 

Accuracy 

o  The  gage  heights  were  affoctod  by  ice  Nov.  17-30.    Discharges  for  that  period  are  estimated. 

b  The  gage  heights  were  aUected  by  ioe  Oct.  12-20  and  26-28.    Discharges  are  estimated  for  those  periods. 


186  )cnre&4L  usovbobb  or  ai-abka,  IBU. 

iaM)KLu.>rxouB  MMAanKMMmxm. 


Dftl*. 

.     atroua. 

MhWMTW- 

Loomy. 

^ 

Dnliace 

DU- 

ASf-^ 

LowoUOtok. 

PMnntfuCniA... 
do 

BoumeUon  B*7. 

Kfo^Uke 

*). 

AboyapipefDUto... 

n 
ts.s 

« 

s 

U" 

M 
103 
SI 

s 

KM 

>S 

n 

130 

«t.»Ua. 

fl«.* 

Aug.  W 
Oot.    10 

.!"-r."".."- 

^ 

ds 

"aa.«Sr^' 

o».„ 

sa 

s" 

17 

i 

lOS 

'xeinlKtVer-'Illl 

SmOei  below  laka... 

SMMia  Creek 

ri 

^.^■::::: 

^^B«-aC«A 

f! 

::» 

.?^.^:::::: 

■«A^::::: 

KSasStv.' 

ts 

Juneu  Creek 

Kesun-MtlonCrMk. 

Ang.  as 

UUbCnek. 

TunugidiiAnn... 

Afe^OoMQiileh... 

IS 
Lli 

■  InelndM  tow  of  dllah. 


*  InotodM  llo<r  ol  dlteh  dlrartliig  from  mow  CkMk. 
WATBB  FOVSB. 


The  top(^aphy  of  the  mountainous  area  of  Kenai  Peninsula,  in 
common  with  that  of  most  of  the  Alaskan  coast,  is  favorable  for  the 
development  of  water  power.  The  water  supply,  as  determined 
principally  by  the  climate  and  the  character  and  distribution  of 
precipitation,  is  laige  and  fluctuates  widely  in  summer;  in  the 
winter  it  is  much  reduced.  Usually  the  minimum  flow  of  a  stream 
detennines  the  magnitude  of  the  development  which  should  be 
made  upon  it.  Therefore  it  is  of  advantage  if  the  stream  has  natural 
storage  or  if  artificial  storage  can  be  provided,  for  thereby  the  niini- 
mum  flow  on  a  given  stream  can  be  increased  and  the  possible 
capacity  of  the  plant  made  greater.  There  are  many  streams  which 
would  furnish  suiiicient  water  from  May  1  to  October  31  for  plants 
of  1,000  to  2,000  horsepower,  depending  upon  the  minimum  flow 
ajone,  but  there  are  few,  if  any,  streams  whose  flow  in  the  other  sis 
months  of  the  year  would  be  adequate  for  the  development  of  more 
than  a  few  hundred  horsepower  without  storage.  Except  in  the 
Kenai  Valley  few  locations  exist  where  artificial  development  of 
storage  is  possible.  If  winter  power  were  demanded  in  excess  of 
what  could  be  obtained  from  the  natural  flow  of  the  streams,  it 
would  have  to  be  supplied  from  some  other  source. 
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The  several  lakes  of  the  Eenai  Valley  have  some  tendency  to 
regulate  the  flow  of  the  streams  rising  in  them,  and  the  possibility 
of  developing  more  storage  upon  them  furnishes  a  means  for  increas- 
ing this  regulatory  effect.  Dams  could  be  constructed  at  any  of 
the  lake  outlets,  and  the  sites  at  some  of  them  are  exceptionally 
favorable.  It  seems  probable  that  dams  could  be  constructed  on 
Ptarmigan  and  Grant  lakes  at  a  reasonable  expense  which  would 
hold  in  reservoirs  nearly  the  entire  annual  run-off  from  their  respec- 
tive tributary  drainage  areas.  Thus  the  available  power  of  the 
streams  could  be  used  at  nearly  a  constant  rate  throughout  the  year, 
or  it  could  be  drawn  upon  as  desired.  If  winter  power  is  desirable 
and  if  the  necessary  expense  is  justified,  the  advantage  of  such  a 
water  supply  over  one  obtained  from  the  natural  flow  of  a  stream  is 
obvious. 

Eenai  River  falls  approximately  310  feet  between  Eenai  and 
Skilak  lakes,  and  the  fall  is  distributed  about  as  follows:  60  feet 
from  the  outlet  of  the  lake  to  the  Eenai  Dredging  Co.'s  camp,  a  dis- 
tance of  about  3^  miles;  70  feet  from  the  camp  to  Russian  River,  a 
distance  of  3  miles;  and  180  feet  in  the  remaining  9}  miles.  There 
are  no  falls  on  Eenai  River,  and  rowboats  pass  down  it  safely  at 
ordinary  stages,  but  the  grade  is  concentrated  in  rapid  stretches 
where  the  current  is  relatively  swift.  The  discharge  has  been  esti- 
mated from  August  18,  1913,  to  January  31,  1914.  The  minimum 
flow  for  that  period  was  504  second-feet,  and  the  average  flow  for 
the  three  following  months  would  probably  be  considerably  less. 
The  estimated  discharge  would  develop  about  40  horsepower  for 
each  foot  of  fall  with  an  efficiency  of  70  per  cent  at  the  wheel. 

Ptarmigan  and  Grant  creeks  probably  offer  the  best  power  sites 
on  Eenai  Peninsula.  A  head  of  about  300  feet  is  available  on  Ptar- 
migan Creek  and  about  215  feet  on  Grant  Creek.  It  is  thought  that 
by  constructing  storage  dams  at  least  1,000  horsepower  could  be 
developed  throughout  the  year  on  Ptarmigan  Creek  and  1,500 
horsepower  on  Grant  Creek. 

Other  streams  on  which  reservoir  sites  of  smaller  capacities  exist 
are  Lost  Creek,  Cooper  Creek,  and  Russian  River,  on  which  heads  of 
800  feet,  500  feet,  and  170  feet,  respectively,  could  be  obtained.  It 
is  estimated  from  the  measurements  of  flow  that  from  about  the 
first  of  May  until  the  first  of  November  from  600  to  1,000  horsepower 
could  be  developed  on  each  of  these  streams.  How  much  storage 
could  be  obtained  is  unknown,  but  it  would  probably  not  be  sufficient 
to  assure  continuous  winter  operation  of  plants  of  more  than  400  to 
500  horsepower. 

There  are  many  other  streams  in  the  eastern  part  of  Eenai  Penin- 
sula that  woiQd  afford  good  opportunities  for  the  operation  of  plants 
of  various  capacities  less  than  1,000  horsepower  for  six  or  seven 
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months  in  the  year,  but  the  general  lack  of  reservoir  sites  makes 
them  of  considerably  less  importance  for  winter  operations  than 
those  already  noted.  The  above  estimates  are  only  roughly  approx- 
imate and  are  intended  to  give  only  a  general  idea  of  the  water-power 
conditions.  More  extended  and  complete  records  of  stream  flow 
and  sm*veys  of  reservoir  sites  should  be  available  before  final  plans 
for  development  are  made. 

The  proposition  of  connecting  the  possible  water-power  develop- 
ments of  this  valley  into  a  single  hydroelectric  system  is  not  here 
considered  in  detail.  The  available  data  are  far  too  inadequate  for 
reaching  conclusions  as  to  its  feasibility,  which  could  be  determined 
only  by  extensive  survey  and  studies  of  the  water  supply.  The 
most  important  power  sites  in  this  vaUey-  lie  within  a  radius  of  15 
miles.  If  storage  were  fully  developed  and  power  plants  installed 
where  practicable,  their  interconnection  by  electric  transmission  lines 
would  furnish  means  for  obtaining  the  maximimi  output  of  pow^ 
from  the  available  water  supply  and  its  most  uniform  distribution 
through  the  year.  It  seems  most  probable  that  any  market  for 
power  which  is  likely  to  arise  in  this  region  would  demand  continuous 
power.  The  primary  purpose  of  the  reservoirs  would  be  to  replenish 
the  flow  and  hence  the  power  output  of  the  period  from  November 
1  to  April  30.  Any  water  in  excess  of  this  requirement  could  be 
utilized  for  increasing  the  imiformity  of  the  flow  if  that  were  desired. 
The  run-off  available  at  the  various  plants,  the  amoimt  of  storage, 
and  the  potential  value  of  the  water  stored  in  the  different  reservoirs, 
as  determined  by  the  head  through  which  it  would  act,  would  be  the 
principal  factors  in  determining  the  procedure  in  the  operation  of  the 
plants  or  the  release  of  water  from  the  reservoirs.  It  seems  probable 
that  even  with  storage  reservoirs  developed  to  their  utmost  capacity 
the  power  output  in  simimer  could  considerably  exceed  that  of  the 
winter.  The  construction,  operation,  and  maintenance  of  eight  or 
ten  power  plants,  such  as  this  proposition  would  involve,  would 
probably  make  the  cost  for  the  power  so  great  as  to  exclude  it  from 
the  class  of  cheap  power,  and  only  a  great  growth  of  industry  in  this 
region  would  warrant  such  a  development.  On  the  other  hand, 
there  are  no  serious  difficulties  in  the  construction  required  and  the 
region  is  easily  accessible.  Plans  for  extensive  water-power  develop- 
ment shoidd  take  cognizance  of  the  fact  that  there  are  large  deposits 
of  hgnitic  coal  in  the  western  half  of  the  peninsula  that  might  be  used 
in  generating  power. 
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WIIiIiOW  CREEK  DISTRICT. 

OBNSBAI.  TSATUKEB. 

The  WUlow  Creek  district  (see  fig.  2)  is  the  area  which  includes 
the  gold  fields  lying  about  20  miles  northeast  of  Knik,  a  settlement 
on  Knik  Arm  of  Cook  Inlet,  The  district  contains  about  90  square 
miles  and  contains  the  divide  between  Little  Susitna  River  and  the 
South  Fork  of  Willow  Crock,  a  tributary  of  Susitna  River.  This 
divide  is  the  southweetera  extension  of  the  Talkeetna  Range.  The 
center  of  the  district  is  at  about  149°  20'  west  lon^tude  and  61°  40' 
north  latitude. 

The  topography  of  the  district  is  varied,  the  surface  forms  ranging 
from  the  steep,  craggy  mountains  in  the  northern  part  to  the  much 


FioHBi  1.— li^ofthBWniowCiwikdfaWct. 

less  rugged  ridge  known  as  Bald  Moimtain  in  the  southern  part. 
Several  of  the  peaks  exceed  5,000  feet  in  elevation.  The  valleys  are 
V-shaped  glacial  troughs  ranging  in  elevation  from  1,500  to  3,500 
feet.  High  in  these  valleys  the  slopes  arc  heavily  strewn  with  coarse 
glacial  d^bria,  broken  rock,  and  talus.  The  large  proportion  of  void 
spaces  in  (his  material  affords  an  excellent  reservoir  of  ]the  summer 
water  supply.  Ice  forms  in  them  during  the  winter  and  by  gradual 
thawing  in  the  summer  is  an  important  factor  in  the  distribution 
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of  stream  flo w  at  a  time  when  it  k  of  oommflraal  Tilae  f  or  tlia  d^ 
ment  of  water  power  for  the  quarix  milb.    F^racticany  all  snow  dis- 
appears from  the  district  during  the  aommer.    There  are  scattered 
snudl  glaciers  at  the  head  of  Aichang«]i  Creek  and  one  larger  one 
at  the  head  of  the  main  hranch  of  little  Sositna  Biver. 

A  feature  of  the  YHIlow  Creek  dktrict  which  is  of  considerable 
economic  significance  is  the  scarcity  of  timber  suitable  either  for 
fuel  or  for  building.  The  lumber  supply  is  plantifal  and  good  in  the 
lower  parts  of  the  valleyB  of  Willow  Greek  and  little  Susitna  River, 
but  on  the  former  it  does  not  extend  above  Wet  Ghdch  and  on  the 
latter  above  a  point  about  2  miles  below  the  mouth  of  Fishhook 
Creek.  Alders  and  willows  fringe  the  mountain  sides  to  a  consid- 
erably higher  elevation,  but  they  stop  some  distance  below  the 
quartz  milk.  InGning  timber  and  wood  for  fuel  must  be  hauled 
from  4  to  8  miles  up  steep  grades.  This  increases  the  cost  of  the 
wood  to  a  degree  which  almost  prohibits  its  use  for  fucL 
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OAQINO  STATIONS  AND  XBASUBZNO  FOnCTS. 

• 

The  following  list  gives  the  locations  at  which  gaging  statioiis 
were  maintained  or  dischaige  measurements  made  on  streams  in  the 
Willow  Creek  district  in  1913.    The  numbers  refw  to  figure  2. 

1.  Graigie  Greek  at  Gk>ld  Bullion  miU. 

2.  Little  Susitna  Biver  at  mile  28. 

3.  Sidney  Greek  at  lake  outlet. 

4.  Fishhook  Greek  at  mile  33}. 

DAILY   RECORDS   AND  MISCELLANEOUS   MEASUREMENTS. 

Daily  discharge y  in  second-feet^  of  Craigie  Creek  at  Gold  Bullion  mill  for  1913, 

[Drainage  area,  2.8  square  mDes.] 


1. 
2. 
3. 
4. 
6. 


6. 
7. 
8. 
9. 
10. 


11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 


Day. 


June. 

July. 

Aug. 

Sept. 

18 

20 

11 

12 

18 

24 

10 

11 

25 

26 

10 

9.8 

32 

30 

10 

8.6 

37 

28 

9.6 

7.8 

40 

26 

14 

7.0 

42 

22 

12 

6.4 

47 

22 

12 

6.0 

53 

22 

11 

5.6 

47 

24 

11 

5.3 

3d 

40 

10 

5.0 

38 

24 

9.2 

4.2 

42 

28 

9.0 

4.0 

45 

22 

8.0 

4.2 

54 

18 

7.4 

4.6 

55 

16 

4.4 

4.5 

53 

16 

6.6 

4.9 

51 

14 

7.8 

4.6 

49 

12 

26 

4.2 

41 

22 

26 

3.9 

Day. 


21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


Mean 

Mean  per  square 
mile 

Run-off  (depth 
in  inches  on 
drainage  area). 

Accuracy 


June. 


34 
40 
40 
38 
84 

31 
36 
34 

25 
18 


38.4 
13.7 


15.29 
B 


July. 


14 
16 
14 
14 
14 

20 
18 
18 
15 
12 
12 


Aug. 


16 
12 
11 
10 
11 

23 
46 
24 
18 
12 
15 


Sept 


20.1 
7.18 


8.28 
B 


13.7 
4.80 


6.64 
B 


3.8 
10 
44 
26 
16 

7.1 
4.2 
3.7 
3.7 
7.6 


8.32 
2.97 


3.31 
B 


NoTi.— ThflBe  dlachaiges  were  computed  from  weir  records  famished  by  the  Gold  BuUloa  Mining  Go. 
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Miscellaneous  measurements  in  the  Willow  Creek  district  in  1913. 


Date. 

Stream. 

Tributary  to— 

Locality. 

Dis- 
charge. 

Drainage 
area. 

Dis- 
charge 

per 

square 

mile. 

Sept.  10 

Little     S  u  s  i  t  n  a 

River. 
do 

Cook  Inlet 

do 

Mile  28 

Sec.'fi. 
141 

135 
1.88 
12.6 

8q.  miles. 
61 

61 
1.1 
4.7 

Sec.'ft. 
2.31 

13 

do 

2.21 

12 

Sidney  Creek 

Fishhook  Creek.... 

Archangel  Creek... 
Little    Susltna 
River. 

Lake  outlet 

1.71 

12 

Mile  33} 

2.68 

WATER  POWER. 

Up  to  the  present  time  the  only  water-power  developments  which 
have  been  justified  by  the  ore  prospects  of  the  Willow  Creek  r^on 
have  been  those  situated  directly  at  the  mill  sites,  from  the  water 
supply  available  at  those  points.  These  mill  sites  are  so  far  up  the 
streams  that  the  tributary  drainage  areas  are  too  smaU  to  furnish  the 
necessary  supply  for  even  the  present  small  plants  in  dry  seasons. 
Consequently  the  plants  must  be  partly  or  wholly  shut  down  at  these 
times  or  the  water  power  must  be  supplemented  from  other  sources. 
The  cost  of  auxihary  power  in  these  inaccessible  regions  is  so  great  as 
to  be  prohibitive  unless  the  ore  is  very  rich.  At  one  of  the  mills  it  was 
stated  that  wood  cost  $40  a  cord  and  that  gasoline,  which  was  there 
used,  cost  70  cents  a  gallon  at  the  mill.  The  development  of  water 
power  in  wdnter  is  impossible  on  these  sites. 

The  easiest  method  of  supplying  the  deficient  power  is  by  increasing 
the  effective  head  at  the  plants.  This  can  usually  be  accompUshed 
easily,  for  the  streams  have  heavy  grades  and  much  head  can  be 
obtained  in  comparatively  short  distances.  In  such  a  development 
there  would  usually  be  a  small  flow  of  water  acting  xmder  a  high  head. 
Wheels  for  such  installations  as  would  be  desired  in  this  region  are  not 
carried  in  the  regidar  stock  of  water-wheel  manufacturers,  but  it  is 
beheyed  that  if  the  conditions  imder  which  they  were  to  operate  were 
knoA^Ti,  specially  designed  wheels  could  be  procured  which  would  give 
good  results. 

Another  method  of  solving  the  power  problem  is  to  develop  electric 
power  on  the  lower  stretches  of  the  streams  where  the  flow  is  larger 
and  more  dependable  and  transmit  it  to  the  property.  A  scheme  has 
already  been  proposed  for  the  mining  companies  of  the  region  to  coop- 
erate in  the  development  of  hydroelectric  power  on  Little  Susitna 
River  for  their  common  use.  In  the  vicinity  of  the  mouth  of  Fish- 
hook Creek  the  Little  Susitna  has  a  fall  of  about  150  feet  to  the  mile. 
The  valley  in  this  portion  varies  from  a  U-shaped  glacial  trough  to  a 
narrow  rock  canyon  and  is  everywhere  filled  with  heavy  granite 
bowlders.    Concentrated  fall  and  favorable  topography  make  some 
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locations  better  for  power  development  than  others.  The  most  suit- 
able type  of  development  is  probably  a  diversion  dam,  built  only  high 
enough  to  divert  the  required  amoimt  of  water,  and  a  combination  of 
canal  and  pipe  line  for  carrying  it  to  the  wheel. 

The  flow  of  the  Little  Susitna  for  six  or  seven  months  of  the  year 
imder  the  head  that  it  is  possible  to  utilize  would  probably  be  ample 
for  any  power  requirements  that  are  likely  to  .arise  in  this  district. 
The  discharge  on  September  13  at  mile  28  was  135  second-feet,  or  2.21 
second-feet  to  the  square  mile.  That  flow  would  develop  about  11 
horsepower  for  each  foot  of  fall,  with  an  eflSciency  of  70  per  cent  at 
the  wheel.  With  a  flow  of  0.5  second-foot  to  the  square  mile  about 
2.4  horsepower  could  be  produced  for  every  foot  of  fall. 

Little  is  known  of  the  winter  flow  of  these  streams,  but  to  judge 
from  the  climatic  conditions  which  prevail  in  this  r^on  it  must  fall 
to  a  very  low  stage.  If  winter  operation  was  desirable  and  the 
stream  flow  was  not  foimd  to  be  sufficient  to  provide  the  power,  the 
closeness  of  the  Matanuska  coal  fields  affords  a  possible  solution  of 
the  problem.  When  these  coal  fields  are  developed  it  should  be  pos- 
sible to  obtain  at  a  comparatively  low  figure  fuel  for  an  auxiliary 
steam  plant  operating  in  conjunction  with  the  hydroelectric  plant. 

Such  a  plant  as  is  suggested  would  involve  considerable  expense, 
but  there  can  be  no  question  that  it  would  have  many  offsetting 
advantages.  The  feasibility  of  the  proposition  depends  on  the  future 
promise  of  the  mining  industry  in  the  region.  If  the  ore  deposits  are 
sufficiently  lai-ge  the  outlay  would  bo  justified. 

Except  that  it  is  more  remote  from  the  coal  fields,  a  hydroelectric 
power  could  be  generated  on  the  lower  part  of  Willow  Creek  quite 
as  well  as  on  the  Little  Susitna  if  the  location  of  a  central  power  plant 
in  that  vicinity  should  promise  to  be  more  convenient. 

DEVELOPED   WATER  POWERS. 

Controller  Bay  region. — No  water  power  has  been  developed  in 
the  Controller  Bay  region. 

Copyer  River  hasin. — A  plant  of  17-kilowatt  capacity  is  used  by  the 
Great  Northern  Development  Co.  in  connection  with  the  development 
of  its  copper  property.  Possibly  one  or  two  other  small  plants  have 
been  installed  in  the  Copper  River  basin. 

Prince  William  Sound  region. — The  Cordova  Power  Co.  has  a  plant 
on  Humpback  Crock,  \vith  a  maximum  capacity  of  200  horsepower. 
The  energy  is  used  for  light  and  power  at  Cordova. 

The  sawTnill  at  Cordova  uses  three  wheels  with  an  aggregate 
capacity  of  about  150  horsepower. 

The  Northwestern  Fishing  Co.  has  one  36-inch  and  two  16-inch 
Pelton  wheels  at  the  Orca  caimery;  the  operating  head  is  240  feet. 
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The  Galena  Bay  Mining  Co.  has  a  plant  on  Bottle  Creek,  with  a 
maximum  capacity  of  150  horsepower.  This  plant  has  been  idle  for 
several  years,  but  was  originally  used  in  the  development  of  a  copper 
property. 

The  Alaska  Water,  Light  &  Telephone  Co.  and  the  Valdez  Electric 
Co.  have  plants  on  Solomon  Gulch,  and  the  capacity  of  each  is  about 
350  horsepower.     The  energy  is  used  for  light  and  power  at  Valdez. 

A  plant  having  a  capacity  of  about  50  horsepower  was  installed  on 
Glacier  Creek,  a  small  tributary  of  Mineral  Creek,  in  the  summer  of 
1913.     The  power  wiU  be  used  to  operate  a  small  stamp  mill. 

The  Sea  Coast  Mining  Co.  began  the  construction  of  a  plant  on 
Uno  Creek  in  1913.  A  wheel  capacity  of  290  horsepower  is  contem- 
plated. 

A  small  sawmill  was  being  operated  at  the  mouth  of  Avery  River 
by  an  overshot  water  wheel  in  the  fall  of  1913. 

It  is  imderstood  that  a  small  water-power  plant  has  been  in  opera- 
tion on  Latouche  Island  for  several  years,  but  no  further  information 
is  available  regarding  it. 

The  capacity  of  most  of  these  plants  is  undoubtedly  considerably 
less  during  the  winter  months  than  that  given. 

Kenai  Peninsula. — The  only  water-power  plants  on  Kenai  Peninsula, 
80  far  as  is  known  to  the  writers,  are  that  of  the  Seward  Light  & 
Power  Co.,  which  has  a  capacity  of  150  horsepower  and  furnishes 
light  and  power  for  the  town  of  Seward,  and  that  of  the  Skeen-Lechner 
Mining  Co.  on  Falls  Creek,  which  develops  about  75  horsepower  and 
is  used  to  operate  a  small  stamp  mill. 

Willow  Creek  district. — Three  water-power  plants  have  been  in- 
stalled in  the  Willow  Creek  district  for  the  operation  of  gold  quartz 
mills.  The  Alaska  Gold  Quartz  Mining  Co.  develops  15  to  20  horse- 
power on  Fishhook  Creek  by  a  Pelton  wheel  under  a  head  of  120 
feet  and  uses  the  power  lo  operate  a  4-stamp  mill.  The  Alaska  Free 
Gold  Mining  Co.  develops  about  25  horsepower  on  Fishhook  Creek  by 
a  Pelton  wheel  under  a  head  of  35  feet  and  uses  the  power  to  operate 
a  Lane  mill.  The  Gold  Bullion  Mining  Co.  develops  about  25  horse- 
power on  Craigie  Creek  by  a  turbine  wheel  under  a  28-foot  head  and 
uses  the  power  to  operate  a  7-stamp  mill.  The  water  supply  for 
these  plants  is  sufficient  for  their  operation  only  about  three  or  four 
months  during  the  summer. 

Total  development. — The  maximum  aggregate  capacity  of  all  water- 
power  plants  that  were  in  operation  in  1913  in  the  areas  considered 
in  this  report  was  less  than  2,000  horsepower.  At  low-water  periods 
during  the  winter  their  aggregate  capacity  was  imdoubtedly  less  than 
1,000  horsepower. 
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THE  PORT  WELLS  GOLD-LODE  DISTRICT. 


ByB.  L.  Johnson. 


INTRODUCTION. 
SCOPE   OF  BBPOBT. 

The  object  of  this  report  is  to  describe  briefly  the  distribution, 
geologic  relations,  and  characteristics  of  the  gold  deposits  of  the 
Port  Wells  district.  Before  the  geology  and  mineral  resources  of  the 
district  are  considered  a  concise  description  of  the  principal  factors 
bearing  on  the  economic  development  of  the  mineral  deposits  of  the 
district  will  be  given.  This  will  be. followed  by  a  description  of 
the  geology,  sufficiently  complete  to  permit  an  understanding  of  the 
occurrence  of  the  mineral  deposits,  the  general  discussion  of  which  is 
followed  by  detailed  descriptions  of  many  of  the  ore  deposits. 

PBEVIOUS  WOBK  IN  THE  DISTBICT. 

The  earliest  recorded  exploration  of  the  Port  Wells  district  was 
made  in  June,  1794,  by  Whidbey,  of  Vancouver's*  expedition. 
While  Vancouver's  ships  lay  in  Port  Chalmers,  on  Montague  Island, 
a  boat  party  in  charge  of  Joseph  Whidbey,  in  a  yawl  and  a  small 
cutter,  examined  and  mapped  the  west  shore  of  Prince  William  Soimd 
from  the  southwest  entrance  to  Bligh  Island.  Whidbey  entered 
Port  WeUs,  passing  between  Culross  and  Esther  islands,  visited  Pas- 
sage Canal  and  College  Fiord,  and  left  through  Esther  Passage. 
Ninety-three  years  later,  in  1887,  Capt.  S.  Applegate  '  in  the  schooner 
yacht  NeUie  Juan,  explored  and  charted  Port  Wells.  In  1898  an 
expedition  under  Capt.  E.  F.  Glenn,  of  the  United  States  Army, 
visited  Port  Wells.  The  reports  of  this  expedition '  contain  much 
geographic  information  concerning  this  part  of  Alaska;  that  of 
W.  C.  Mendenhall,*  who  was  attached  to  this  expedition  as  geologist, 
furnished  the  first  geologic  information  regarding  the  Port  WeUs 

1  Vancouver,  George,  Vojrage  of  discovery  to  the  North  Paclfle  Ooean  [etc.]  in  the  years  179(m795,  3 
vols.,  maps,  Ixmdon,  1798;  new  ed.,  with  oorrectkms,  19  views  and  charts,  6  vols,  (see  vol.  5,  pp.  309-320) , 
1801. 

>  Davidson,  George,  The  glaciers  of  Alaska:  Geog.  Soo.  Pacific  Trans,  and  Proo.,  2d  ser.,  voL  3,  pp. 
1-98,  maps,  1904. 

>  Glenn,  E.  F.,  and  Abercrombie,  W.  R.,  Reports  of  exploratioDS  in  the  Territory  of  Alaska  (Cooks  Inlet, 
Bashitna,  Copper,  and  Tanana  rivers),  1898,  War  Dept.,  Adjt.  Generars  Office,  No.  25, 1899. 

4  Mendenhall,  W.  C,  A  reconnaissance  from  Resarrectioii  Bay  to  the  Tanana  River,  Alaska,  in  1898; 
U.  S.  Geol.  Survey  Twentieth  Ann.  R^t.,  pt.  7,  pp.  20(^-340, 1900. 
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district.     In  the  following  year  (1899)  the  Harriman  Alaska  Expedi- 
tion *  spent  several  days  in  Port  Wells,  and  the  reports  of  the  members 
of  this  expedition  furnish  much  information  r^arding  this  district 
especiaUy  on  the  glaciers  and  glaciation.    In  1904  Davidson  '  com- 
piled the  existing  data  regarding  the  coastal  glaciers  of  Alaska  and 
described  some  of  the  Port  Wells  glaciers.    Grant  and  Paige,  in  1 905, 
and  Grant  and  Higgins,  in  1908  and  1909,  visited  Port  Wells  on 
geologic  reconnaissances  for  the  United  States  Geological  Survey. 
Certain  of  their  reports  *  contain  considerable  data  regarding  the 
geography  and  geology  of  the  Port  WeDs  district.     The  National 
Geographic  Society's  expedition  of  1910,  under  Lawrence  Martin,^ 
studied  the  glaciers  and  ^aciation  of  CoU^e  and  Harriman  fiords. 
Notes  on  the  fluctuations  of  the  glaciers  of  Port  Wells  have  been 
published  bj  Reid*  from  data  obtained  from  Grant  and  Martin. 

PBBSENT  nrVBffnOATIOK. 

The  present  investigation  was  undertaken  as  a  result  of  numerous 
discoveries  of  gold-quartz  deposits  in  the  Port  Wells  district.  Field 
work  in  this  district  was  begun  August  9, 1913,  and  brought  to  a  close 
September  15,  1913.  The  use  of  the  launch  Prospector,  of  Cordova, 
Capt.  George  E.  Scott,  greatly  facilitated  the  work.  The  base  of  the 
accompanying  map  (PL  IX)  was  the  reconnaissance  map  published 
as  Plato  II  in  Bulletin  443,  United  States  Geological  Survey,  corrected 
]) V  Intor  surreys  made  by  the  United  States  Geological  Survey  and  the 
Unit 0(1  Statics  Coast  and  Geodetic  Survey,  as  shown  on  chart  8550. 

Vov  information  funiished  and  assistance  rendered  during  the 
rourso  of  the  investigation  the  wTitor  wishes  to  express  his  obligations 
<(>  M(»ssrs.  George  E.  Scott,  W.  B.  Harris,  W.  C.  L.  Beyers,  Stephen 
Uo\\  A\(^l  Frodonburg,  W.  L.  Taylor,  and  many  others. 

I  l»lm<»ll^!Ir..  John,  Nurmtive  of  the  exp^Htion:  AUska.  vol.  1,  Harriman  Alaska  Expedition,  pp.  1-llS, 
\iH\)  I'inniiui.  M.  K.,(  Jen  oral  geology;  N'oteson  the  straiigraphr  and  ijrneous  rocks:  Alaska,  vol.  l.IIarri- 
,u  «M  Mil  .Uu  I'.xiMvIllltm,  pp.  11-50,  liKM.  Gannett.  Henry.  General  geography:  Idem,  vol.  2,  pp.  257-277, 
(.i,n  (ji)ntii>ll,  llnury,  llsirriman  Alaska  ExpeditK.>n:  Nat.  Geog.  Mag.,  vol.  10,  pp.  507-512,  li»9;  Am. 
Mvor  .':.»,«  Ittill  ,  vol.  :U,  pp.  ZU-3r\'),  1899.  Gilbert.  G.  K..  Glaciers  and  elaciation:  Alaska,  vol.  3,  Harri- 
HctM  Mrr.kii  i;xp»««llll"n,  2:U  pp.,  27  pis.,  11  figs..  1AM.  Muir.  John.  Notes  on  the  Pacific  coast  glaciers: 
MriM.xt.l    l.pp   in»  1.15,  illus.,  1902. 

•  p„\l.l«»ii,  (Iwiw.'I'ho  glaciers  of  Alaska:  Geog.  Soc.  Pacific  Trins.  and  Proc.,2dser.,  vol.  3,  pp.  1-98, 
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GEOGRAPHY. 

LOCATION. 

The  Port  Wells  gold-quartz  district  lies  in  the  northwest  part  of 
Prince  William  Sound  and  as  here  considered  comprises  the  area  adja- 
cent to  Port  Wells  and  its  tributary  fiords.  ( See  PI.  IX.)  It  includes 
Esther  and  Culross  islands  and  the  shores  of  the  mainland  bordering 
Esther  and  Culross  passages  and  Eaglek  Bay  and  also  a  small  part  of 
Kenai  Peninsula  lying  farther  southwest.  As  thus  defined  the  dis-* 
trict  lies  between  parallels  60°  30'  and  61°  20'  north  latitude  and 
meridians  147°  40'  and  148°  50'  west  longitude,  and  includes  a  total 
land,  ice,  and  water  area  of  about  750  square  miles.  The  Port  Wells 
district  is  within  the  Valdez  recording  district  of  the  third  judicial 
division  of  the  Territory  of  Alaska.     The  recorder's  office  is  at  Valdez. 

TOPOOBAFHY. 

The  Port  Wells  district  lies  within  the  Pacific  Mountain  province  of 
Alaska  and  includes  parts  of  the  Chugach  and  Kenai  mountains.^ 
A  low  gap,  occupied  by  the  Portage  Glacier,  separates  the  Kenai  and 
Chugach  mountains. 

The  district  has  been  intensely  glaciated  and  includes  two  distinct 
types  of  glacial  topography,  one  the  result  of  high-level  erosion,  with 
sharp  peaks,  cirques,  and  comb  ridges  shaped  by  frost  action  above 
the  surface  of  the  glacier  ice;  the  other  the  result  of  low-level  erosion, 
with  the  rounded  features  of  an  area  overridden  and  smoothed 
beneath  glacial  ice,  which  left  rounded  hills  and  spurs  and  U-shaped 
valleys. 

The  forms  due  to  high-level  erosion  are  found  only  in  the  higher 
mountains.  High,  sharp  ranges  border  Port  Wells  and  its  tributary 
fiords  on  the  west  and  north,  and  also  occur  in  the  northeast  Kenai 
Mountains.  The  highest  peaks  are  in  the  main  range  of  the  Chugach 
Mountains  west  and  north  of  Port  Wells.  The  maximum  relief  is 
found  west  of  Harriman  Fiord,  where  Mounts  Gilbert  and  Muir  rise  to 
heights  of  10,194'  and  8,207'  feet  above  sea  level,  respectively,  within 
distances  of  5}  and  2  miles,  respectively,  from  the  fiord.  Mount  Gan- 
nett,' west  of  Barry  Glacier,  has  an  elevation  of  9,240  feet.  Higher 
peaks  occur  north  of  College  Fiord,  but  the  relief  is  less.  The  peaks 
on  the  outlying  ridges  of  the  main  ranges,  such  as  the  ridge  between 
College  Fiord  and  Unakwik  Inlet  and  the  range  between  Passage 
Canal  and  Harriman  Fiord,  are  from  4,000  to  8,000  feet  high. 

The  rounded  features  produced  by  overriding  glaciers  are  found  on 
the  lower  slopes  of  the  high,  sharp  ranges  on  Harriman  and  College 
fiords,  Blackstone  Bay,  Passage  Canal,  Portage  Passage,  and  on  the 
borders  and  around  the  southern  end  of  the  sharp  ridge  between  Col- 

1  Brooks,  A.  H.,  The  geography  and  geology  of  Alaika:  V,  8.  QmL  Suryey  Prof.  Paper  45,  pp.  16-17, 
27-36, 1906. 

2  Martin,  Lawrence,  The  National  Oeograpliie  Sodetyl  naMfdMt  In  AliAft:  Nat.  Qeog.  Mag.,  voL 
22.  p.  540, 1911;  Alaskan  glacier  stadies,  p.  319  (in  prcn). 
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logo  Fiord  and  Unakwik  Inlet.  The  foothills  of  these  ranges  on  Point 
Pakonham,  on  the  peninsula  between  Harriman  Fiord  and  Port  Wells, 
and  between  Cochrane  Bay  and  Port  Nellie  Juan,  also  exhibit  rounded 
features,  and  Esther  and  Culross  islands  are  covered  by  roimded  gla- 
ciated summits  and  slopes.  Other  characteristic  low-level  sculptured 
forms  are  everywhere  seen  within  these  areas.  Practically  all  of  this 
rounded  topography  lies  below  an  elevation  of  5,000  feet  above  sea 
.level. 

The  shore  line  of  the  Port  Wells  district  is  very  irr^ular,  deeply 
indented,  and  fiorded  like  the  rest  of  Prince  William  Sound.  No  part 
of  the  district  is  over  6  miles  from  tidewater. 

The  streams  of  the  district  are  short,  none  being  over  3  to  4  miles 
long.  The  principal  streams  are  Coghill  and  Avery  rivers.  Coghill 
River  is  reported  to  drain  a  rather  large  lake.  Members  of  the  United 
States  Geological  Survey  measured  the  discharge  of  some  of  the 
streams  of  the  Port  Wells  district  in  1913,  and  the  residts  are  pre- 
sented elsewhere  in  this  volume.  The  discharge  of  most  of  the 
streams  varies  greatly  from  season  to  season,  the  streams  deriving  a 
considerable  part  of  their  water  from  melting  snow  and  glaciers. 
The  steep  gradients  of  some  of  the  streams  and  numerous  waterfalls 
offer  possible  sources  of  power  for  use  in  mining  and  other  industries. 
A  sawmill,  driven  by  an  overshot  water  wheel,  was  erected  at  the 
mouth  of  Avery  River  in  1913,  and  an  arrastre  near  Golden  was  also 
driven  by  an  overshot  water  wheel. 

The  present  glaciers  of  the  Port  Wells  district  are  principally  of 
the  alpine  type.  Rather  extensive  ice  and  snow  fields,  however,  he 
in  the  northern  part  of  the  peninsula  between  Harriman  Fiord,  Port 
Wells,  and  Passage  Canal,  in  the  mountainous  country  north  of  Col- 
lege Fiord,  and  in  the  area  southwest  of  Blackstone  Bay.  Cap 
Glacier,  south  of  the  Crescent  Glacier,  between  College  Fiord  and 
Unakwik  Inlet,  is  reported  to  be  a  thin  n6v6  field,  intermediate  in 
character  between  the  snow  fields  and  the  valley  glaciers.  The  main 
centers  of  glaciation  are  in  northeastern  Kenai  Peninsula  and  in  the 
areas  southwest,  west,  and  north  of  Harriman  Fiord  and  west  and 
north  of  College  Fiord.  A  few  glaciers  originate  in  the  high  parts  of 
the  peninsula  between  College  Fiord  and  Unakwik  Inlet.  The  most  nu- 
merous glaciers  of  the  Piince  WiUiam  Sound  region  are  about  the  two 
northern  arms  of  Port  Wells — College  and  Harriman  fiords.  Most  of 
these  glaciers  reach  tidewater  and  are  constantly  discharging  icebergs. 
Detailed  descriptions  of  many  of  these  glaciers  have  been  published. 

The  submarine  topography  of  the  district  does  not  differ  greatly 
from  that  produced  by  the  low-level  sculpturing  above  sea  level.*  It 
anoears  to  be  chiefly  the  result  of  glacial  erosion,  as  it  shows  little 

I  Martin  liBwrence,  Some  features  of  glaciers  and  glaciation  in  College  Fiord,  Trince  WiUiam  Sound, 
V     z«ltachr  ftir  Oletscherkunde,  Bd.  7,  Heft  5,  pp.  32,  34-41, 1913.    Martin,  Lawrence,  The  National 
Alasica:  /^        '    ,   researches  in  Alaska:  Nat.  Geog.  Mag.,  voL  39^  ISU.   Mutia,  Lftwranoe,  Alaskaii 
i:Z^X  press).    U.  S.  coast  and  Go.-^^^  ^'^vey  ch* 
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deposition  of  sediments.  Below  sea  level,  the  fiords,  which  were 
widened  and  deepened  by  glacial  erosion,  have  the  characteristic 
U-shaped  cross  sections,  submarine  hanging  valleys,  rock  basins,  con- 
fluence steps,  and  terminal  moraines.  These  features  are  believed  to 
have  been  caused  by  submarine  glacial  scouring.  The  depth  of  water 
along  the  axis  of  College  Fiord  ranges  from  174  to  804  feet.  In  Har- 
riman  Fiord  the  maximum  depth  of  water  is  510  feet,  in  Pigot  Bay 
408  feet,  in  Barry  Arm  588  feet,  in  Passage  Canal  1,176  feet,  in  Black- 
stone  Bay  1,188  feet,  and  in  Port  Wells,  1,518  feet.  In  the  pocket 
between  Culross,  Esther,  and  Perry  islands  a  sounding  of  1,584  feet 
has  been  made.  Typical  submarine  hanging  valleys  are  the  Yale 
Arm  of  College  Fiord,  which  hangs  500  feet  above  the  main  fiord, 
Bettles  Bay,  and  the  cove  of  Serpentine  Glacier,  in  Harriman  Fiord. 
College  Fiord  and  Barry  Arm  unite  to  form  Port  Wells,  above  which 
their  mouths  hang  350  to  400  feet.  A  submarine  rock  basin  is  shown 
by  soundings  in  Pigot  Bay.  Submarine  terminal  moraines  cross  the 
mouths  of  Barry  Arm  and  College  Fiord. 

CLOIATE. 

No  weather  records  have  been  kept  within  the  area  described  in 
this  report,  but  some  are  available  for  adjacent  districts,  at  Seward, 
Sunrise,  Valdez,  and  Cordova.  The  Port  WeUs  district  lies  within 
the  Pacific  coast  climatic  province,  the  climate  of  which  is  essentially 
temperate  and  humid,  being  characterized  by  heavy  precipitation  and 
a  comparatively  high  mean  annual  temperature. 

The  precipitation  is  about  132  inches  at  Cordova,  74  inches  at 
Valdez,  and  54  inches  at  Seward.  In  1912  the  total  annual  precipi- 
tation at  Cordova  was  about  191  inches,  but  the  rainfall  in  that  year 
was  exceptionally  heavy  in  all  parts  of  Prince  William  Sound.  The 
records  show  further  an  average  at  different  localities  of  90  to  240 
days  in  which  some  precipitation  takes  place.  The  total  annual  snow- 
fall is  5  to  8  feet  at  Seward,  6  feet  on  Trail  Creek,  on  the  Alaska 
Northern  Railroad,  and  12  feet  at  Valdez. 

The  mean  annual  temperature  of  this  province  is  40®  to  48®  F.  The 
lowest  temperature  recorded  from  this  region  is  — 14®  F.;  the  highest 
is  82®  F.  The  summers  are  cool,  the  average  for  the  three  summer 
months  being  about  51®  F.  The  average  temperature  for  the  three 
winter  months  is  20®  to  30®  F. 

Within  the  Port  Wells  district  climatic  conditions  vary,  but  prob- 
ably within  the  above  limits.  That  lower  temperatures  prevail  near 
the  heads  of  the  fiords  than  in  other  parts  of  the  district  is  shown  by 
the  fact  that  the  timber  line  descends  to  sea  level  at  those  points, 
whereas  in  the  southeast  part  of  the  district,  for  example,  in  favorable 
situations,  the  conifers  extend  about  1,500  feet  above  sea  level. 
Severe  seaward-blowing  winds  are  reported  at  the  heads  of  the  fiords 
in  the  winter. 
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TDCBER   AND    VSaBTATIOB'. 

Only  s  small  part  of  the  total  area  of  the  district  ia  forested,  as 
is  shown  on  the  accompanying  map  (fig.  3),  timber  line  being  taken 
as  the  upper  limit  of  coniferous  trees.  Timber  line  ranges  from  sea 
level  at  the  upper  ends  of  College  and  Harriman  fiords,  where  the 
timber  ia  small,  grows  in  scattered  groups,  and  is  accompanied  by 


little  underbrush,  to  an  elevation  of  about  1,500  feet  in  favorable 
situations  in  the  southeastern  part  of  the  dbtrict,  where  heavy 
growths  aro  found  on  the  lower  slopes.  The  forest  trees  are  chiefly 
conifers,  including  spruce,  western  hemlock,  and  mountain  hemlock. 
The  native  deciduous  trees  are  cottonwood,  willow,  poplar,  birch, 
and  alder. 

The  Port  Wells  district  is  included  within  the  Chugach  National 
PoiBst,  and  the  use  of  the  tiip)«**  *•  "ubject  to  the  regulations  of  the 
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Forest  Service,  United  States  Department  of  Agriculture.  The 
local  office  of  the  Forest  Service  is  at  Cordova.  Commercial  stands 
of  timber  are  reported  on  Coghill  River,  Point  Pakenham,  Esther 
Passage,  Harrison  Lagoon,  and  Hummer  Bay.  Several  booms  have 
been  cut  in  the  Port  Wells  district  for  the  Valdez  sawmiU.  Only 
spruce  trees  are  used.  A  few  of  the  trees  reach  a  diameter  of  5  to  6 
feet  at  the  base,  but  these  larger  ones  are  usually  branchv  close  to 
the  base  or  are  churn-butted,  that  is  they  taper  abruptly.  The  size 
of  butts  in  booms,  measurements  being  made  16  feet  above  the  cut, 
ranges  from  17  to  36  inches,  the  average  size  being  from  18  to  24 
inches.  Liunber  suitable  for  most  purposes  can  be  cut  near  many 
of  the  prospects.  The  local  needs  for  saw  lumber  are  at  present 
shght  and  will  probably  be  largely  met  by  a  sawmill  erected  near  the 
mouth  of  Avery  River  in  1913.  Saw  lumber  is  also  obtainable  at 
Valdez. 

Devil' s-dubs,  salmonberries,  blueberries,  ferns,  mosses,  and  flowers 
are  abimdant.  Native  grasses,  suitable  for  horse  feed,  grow  luxu- 
riantly in  some  of  the  valleys  and  around  timber  line.  All  soils  are 
glacially  derived. 


Mountain  goats,  a  few  black  bears,  and  rarely  brown  bears  are 
reported  within  the  Port  Wells  district.  Moose  tracks  have  been 
observed  by  prospectors  at  the  head  of  Port  NeUie  Juan  on  Kenai 
Peninsula,  and  possibly  moose  may  occasionally  stray  into  the  Port 
Wells  district.  Keeler,*  in  1899,  noted  Townsend's  sparrow,  the 
redpoll  linnet,  the  Arctic  tern,  the  short-billed  gull,  and  the  black 
oyster-catcher  in  Port  Wells.  Ptarmigan,  tattlers,  miurelets,  ducks, 
and  grouse  have  also  been  reported.  Salmon,  cod,  trout,  and  other 
fish  are  caught  in  the  waters  of  the  district,  dams  are  found  in  a 
few  places. 

TBANSPOBTATION. 

The  Port  Wells  district  is  reached  by  water.  The  main  fiords  and 
bays  are  navigable  for  large  boats,'  and  at  different  times  several  of 
the  large  ocean-going  steamers  have  entered  these  waters.  Up  to 
1913  these  visits  have  been  irregular,  however,  no  regular  schedules 
or  calling  points  having  been  maintained.  In  1913  a  40-foot  gasoline 
laimch  made  weekly  trips  between  Valdez  and  Golden,  a  distance  of 
about  80  miles,  carrying  mail,  passengers,  and  freight,  stopping  at 
Bettles  and  Hobo  bays  on  each  trip  and  making  boat  connections  at 
Valdez  for  other  Alaskan  points  and  for  Seattle.  In  1913  there  were 
no  wharves  or  other  means  of  landing  in  the  Port  Wells  district  and 
no  hotels  or  roadhouses. 

1  Keeler,  Charles,  Days  among  Alaska  birds:  Alaska,  vol.  2,  Harriman  Alaska  Expedition,  pp.  205-234, 
1902. 

^U.  8.  Coast  and  Geodetic  Sorvey  chart  No.  8560. 
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Local  transportation  is  largely  by  water,  niuneroiis  small  gasoline 
launches  and  rowboats  being  in  use  by  prospectors  for  transporting 
supplies  along  the  coast  from  the  main  distributing  points.  Though 
the  conditions  for  water  travel  are  especially  favorable,  land  travel 
is  difficult.  The  fiorded  coast  and  mountainous  back  country  will 
prevent  any  systematic  development  of  land  transportation  within 
the  district.  A  low  pass  between  the  head  of  Passage  Canal  and 
Tumagain  Arm  has  been  used  by  natives,  Russians,  and  prospectors 
for  many  years  for  crossing  from  Cook  Inlet  waters  to  Prince  William 
Soimd.  Trails  have  been  built  from  many  of  the  prospects  to  the 
nearest  landing  places  on  the  shore,  but  they  are  usually  steep  and  not 
well  graded. 

A  fourth-class  United  States  post  office  was  established  June  5, 
1912,  at  Golden.  The  only  local  mail  route  maintained  by  the  Post 
Office  Department  in  1913  was  from  Valdez  by  Unakwik  Inlet  (no 
office).  Wells  Bay  (no  office),  and  Hobo  Bay  (no  office),  to  Golden 
and  back  twice  a  month  from  April  1  to  October  31,  and  once  a 
month  from  November  1  to  March  31,  each  year.  The  contractor  is 
required  to  perform  the  service  by  steamboat  or  other  power  boat. 

POPmLATION  AND   SBTTLBMBNTS. 

Golden,  on  the  east  side  of  Port  Wells,  about  4  miles  north  of 
Esther  Passage,  was  the  only  settlement  in  the  district  in  1913.  It 
consists  of  a  few  cabins  and  tents  scattered  along  the  east  shore  of  a 
small  bay.  The  town  is  the  main  distributing  point  for  the  district, 
and  supplies  for  prospecting  are  obtainable  here  at  a  slight  advance 
over  Valdez  prices.  There  are  no  other  permanent  settlements  in 
the  district,  but  cabins  have  been  erected  on  Avorj^  River,  Barry 
Arm,  Thomas  Bay  on  Culross  Island,  Battles  Bay,  at  Port  Wells 
between  Hobo  Bay  and  Harrison  Lagoon,  and  at  Hobo  Bay. 

Gold  quartz  was  first  discovered  in  the  vicinity  of  Golden  in  July, 
1911,  and  in  September,  1911,  21  tents  were  standing  on  the  sand 
spit  at  Golden.  About  150  men  were  prospecting  aroimd  Golden  in 
that  year.  In  1912  there  were  a  few  prospectors  in  the  district,  and 
49  men  are  reported  to  have  voted  at  the  election  in  Golden  in  that 
year.  About  20  people  remained  in  Golden  during  the  winter  of 
1912-13.  In  the  early  part  of  the  summer  of  1913  there  were  75  to 
100  men  in  the  district,  but  later  some  of  these  left  for  the  Chisana. 
There  were  only  12  men  in  Golden  on  September  8,  1913. 

The  population  is  chiefly  white  and  is  interested  principally  in 
prospecting  for  and  developing  gold-quartz  properties.  As  in  other 
mining  districts  of  Alaska,  the  population  is  greatest  in  the  summer. 
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GEOLOGY. 

aENEBAL  FBATXJBBS. 

The  Chugach  and  Kenai  mountains,  within  which  the  Port  Wells 
district  lies,  consist,  so  far  as  known,  of  closely  folded  sedimentary 
rocks,  chiefly  slates,  argillites,  and  graywackes,  and  of  minor  amoimts 
of  greenstones  and  some  large  intrusive  masses  of  granitic  rocks. 
Mesozoic  and  Paleozoic  sediments  are  probably  included  in  the  series, 
but  neither  the  detailed  structure  nor  the  stratigraphic  succession 
are  known.  Earlier  workers  in  Prince  William  Sound  have  subdivided 
the  rocks  of  that  region  into  two  great  divisions,  the  Valdez  and  Orca 
groups.  The  Valdez  group,  presumably  the  older  and  more  meta- 
morphosed, is  described  as  consisting  principally  of  slates  and  gray- 
wackes; the  Orca  group  comprises  interbedded  slates  and  gray- 
wackes, with  extensive  greenstone  flows  and  agglomerates,  as  well 
as  thick  conglomerate  beds.  Granitic  stocks  are  reported  to  intrude 
both  Orca  and  Valdez  rocks.  The  Valdez  group  has  been  assigned 
to  the  Paleozoic  era  by  earlier  writers,  and  the  Orca  has  been  con- 
sidered of  Mesozoic  age. 

After  making  a  reconnaissance  of  the  entire  Prince  William  Sound 
region  Grant  and  Higgins  *  have  mapped  the  rocks  of  the  Port  Wells 
district  as  a  part  of  the  Valdez  group.  In  1913,  however,  fossils 
similar  to  those  by  which  Grant  and  Higgins  *  assigned  a  probable 
Mesozoic  age  to  the  Orca  group  werefoimd  at  several  localities  in  the 
Port  Wells  district,  and  doubt  was  thereby  cast  on  the  assignment 
of  at  least  a  considerable  part  of  the  rocks  of  this  district  to  the 
Valdez  group. 

SBDIMENTABY  BOCKS. 
SUBDIVISIONS. 

The  pre-Quatemary  sedimentary  rocks  of  this  district  are  all 
regionally  metamorphosed  types,  but  some  of  them  have  been 
altered  by  local  contact  metamorphism  produced  by  the  intrusion  of 
the  lai^e  granite  stocks.  The  variety  of  sedimentary  rocks  is  not 
great.  Four  general  lithologic  subdivisions  may  be  made:  (1)  Green- 
stones; (2)  schists,  slates,  argillites,  graywackes,  and  conglomerates; 
(3)  contact-metamorphic  rocks;  and  (4)  conglomerates.  The  strati- 
graphic  sequence  of  these  subdivisions  is  probably  the  order  in  which 
ihey  are  mentioned,  except  the  greenstones,  whose  position  in  the 
geologic  column  is  not  known. 

1  Omit,  V.  B.f  and  Higgins,  D.  F.,  Reconnaissanoe  of  the  geology  and  mineral  resooxoes  of  Prince  William 
AlMkB:  U.  8.  Qeol.  Sorvey  Boll.  443,  PI.  n,  1010. 
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GREENSTONES   OF   CULROSS   ISLAND. 

A  broad  band  of  greenstone  outcrops  on  the  south  shore  of  Thomas 
Bay,  Cubx)ss  Island,  extending  from  the  entrance  to  withm  half  a 
mile  of  the  head  of  the  bay,  a  distance  of  about  2  miles.  This  green- 
stone band  strikes  about  S.  30°  W.  and  dips  between  80°  W.  at  the 
west  contact  and  75°  E.  at  the  east  contact  of  the  greenstone  and 
adjoining  slates.  A  narrower  band  of  greenstone,  outcropping  on  the 
east  shore  of  Culross  Passage  about  3  miles  from  the  southern  entrance, 
has  a  slightly  more  southerly  strike  and  a  dip  of  70°  W. 

These  greenstones  are  greenish,  much  altered,  basic  igneous  rocks, 
presumably  lava  flows.  They  range  from  light-green  aphanitic, 
cherty-looking  varieties  to  dark-green,  very  fine  grained  varieties. 
On  Thomas  Bay  they  are,  as  a  whole,  hard  and  massive  but  are 
sheared  in  many  places.  At  the  Culross  Passage  locality  they  are 
altered  to  light-green  schists.  Some  of  these  schists  were  originally 
finely  porphyritic  rocks,  with  small  feldspar  phenocrysts. 

SLATES,    AROILLrrES,    ORAYWACKES,    AND   CONGLOMERATES. 

An  interbedded  series  of  slates,  argiUites,  graywackes,  and  con- 
glomerates covers  the  greater  part  of  the  Port  Wells  district.  These 
rocks,  so  far  as  known,  are  of  about  the  same  age.  Their  relations  to 
other  formations  are  not  known,  and  their  subdivision  into  lithologic 
units  must  await  detailed  mapping.  The  total  thickness  of  this 
series  of  rocks  is  not  known,  but  must  be  many  thousand  feet.  The 
eastern  slopes  of  the  mountains  west  of  College  and  Harriman  fiords, 
except  Mount  Emerson  and  its  neighboring  peaks,  present  in  many 
places  an  apparent  unbroken  sequence  of  westward-dipping  beds 
extending  from  sea  level  to  their  summits.  Mount  Muir,  about  8,000 
feet  high,  appears  to  consist  chiefly  of  uniformly  westward-dipping 
graywackes,  including  only  here  and  there  thin  bands  or  lenses  of  slate. 
Near  the  summit  of  this  mountain  is  a  broad  black  band,  probably 
slate,  which  is  traceable  for  a  great  distance  along  the  south  and 
southeast  faces  of  the  mountain.  On  the  west  side  of  College  Fiord 
and  west  of  Barry  Glacier  individual  graywacke  members  in  a  west- 
ward-dipping scries,  consisting  chiefly  of  graywacke,  are  traceable  for 
many  thousand  feet.  North  of  Passage  Canal  cirques  cut  in  north- 
westward-dipping sediments  expose  a  section  measuring  2,000  to  3,000 
feet,  consisting  chiefly  of  graywacke  but  including  four  broad  bands 
of  slate  which  are  traceable  for  fully  a  mile  along  the  walls  of  the 
cirque.  The  section  also  includes  zones  consisting  of  narrow  alternat- 
ing bands  of  graywacke  and  slate.  The  rocks  of  the  Point  Pakenham 
group  of  peaks  and  the  rest  of  the  district  are  much  more  highly  folded 
and  faulted. 

The  general  strike  of  the  bedding  and  schistosity  in  the  Port  Wells 
district  is  from  S.  30°  W.  to  S.  70°  W.,  conforming  in  general  with  the 


THE   POBT   WELLS  GOLD-LODE   DISTRICT.  205 

trend  of  the  major  topographic  features  of  the  district.  The  dips 
range  from  60°  W.  to  vertical,  although  a  few  easterly  dips  occur. 
The  least  deformed  areas,  as  noted  above,  are  in  the  high  mountains 
in  the  west  and  northwest  parts  of  the  district. 

Narrow  alternations  as  well  as  more  massive  aggregates  of  each 
lithologic  type  occur  within  this  series,  and  the  individual  beds  range 
from  narrow  streaks  to  broad  zones  measuring  many  hundred  feet 
across.  Broad  zones  of  thin-bedded  slate  and  argillite  alternate 
with  broad  bands  of  graywacke,  and  massive  graywackes  and  argil- 
lites  are  seen,  with  only  here  and  there  a  narrow  band  of  slate.  The 
contacts  between  slates  and  graywackes  are  abrupt  and  sharp,  as 
are  those  between  argillites  and  either  slate  or  graywackes,  but  the 
conglomerates  grade  with  no  sharp  breaks  irregularly  into  the  inclos- 
ing graywackes  and  show  no  planes  of  sedimentation. 

Conglomerates  are  of  widespread  occurrence  but  are  the  least 
abundant  of  the  members  of  the  sequence.  They  are  best  devel- 
oped on  Harriman  Fiord,  College  Fiord,  and  on  the  west  side  of 
Port  Wells.  Conglomerate  bowlders  are  also  found  in  the  east  lateral 
moraine  of  the  Yale  Glacier.  Both  pebbles  and  matrix  of  these  con- 
glomerate bowlders  are  cut  by  quartz  veins.  The  conglomerate  on 
Harriman  Fiord  also  is  cut  by  quartz  veins,  some  of  which  are  reported 
by  prospectors  to  be  well  mineralized.  The  conglomerate  on  the 
north  side  of  Harriman  Glacier  is  at  least  several  hundred  feet  thick 
and  has  b?en  traced  for  fully  a  mile  along  the  strike.  Most  of  the 
conglomerate  beds  of  the  district  have  a  thickness  of  only  a  few  feet. 
The  conglomerates  are  well  lithified,  joint  cracks  cutting  across  the 
pebbles.  The  matrix,  which  is  light  to  dark  gray  in  color,  is  predomi- 
nantly a  fine-grained  graywacke;  rarely  it  is  argillaceous.  The 
matrix  usually  forms  but  a  comparatively  small  part  of  the  rocks, 
the  proportions  increasing,  however,  with  the  gradation  of  the  con- 
glomerates into  graywackes.  The  pebbles  include  slate,  quartz, 
ai^llite,  quartzite  (?),  chert,  felsite,  diabase,  and  altered  andesitic 
rocks.  Their  color  ranges  from  the  white  of  the  quartz  through  the 
light-green  of  altered  igneous  rock  to  the  dark  grays  and  black  of 
the  argillites  and  slates.  No  pebbles  of  granite  similar  to  the  gran- 
ites of  the  Port  Wells  district  were  observed  in  these  conglomerates. 
The  pebbles  in  some  of  the  conglomerate  beds  are  chiefly  thin  angular 
slate  fragments,  few  having  diameters  greater  than  3  inches.  In 
other  beds  the  pebbles  were  chiefly  of  the  harder  rocks  and  these  are 
usually  well  rounded  and  well  assorted. 

The  graywackes  are  massive  light  to  dark  gray  fine-grained  sedi- 
mentary rocks.  They  are  composed  chiefly  of  subangular  fragments 
of  quartz  and  feldspar,  together  with  fragments  of  other  minerals  and 
rocks,  embedded  in  a  fine-grained  carbonaceous,  calcareous,  and  argil- 
laceous matrix.  The  coarser  beds  in  many  places  contain  flat  angu- 
lar fragments  of  slate.    In  some  of  the  graywackes  small  fragxif"^ 
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of  fine-grained  igneous  rocks  are  numerous,  and  in  one  specimen  the 
presence  of  grains  of  hornblende  and  pyroxene  and  fragments  of 
graywacke,  a  fine-grained  carbonaceous  sedimentary  rock,  and  a 
basaltic  rock  with  feldspar  laths,  were  observed.  Some  of  these 
more  basic  graywackes  are  associated  with  the  conglomerate  on  Harri- 
man  Fiord,  which  contains  numerous  igneous  pebbles,  and  both  were 
probably  derived  to  a  large  extent  from  the  erosion  of  basic  igneous 
rocks. 

The  argillites  are  dark-colored,  dense,  very  fine-gained,  structure- 
less sedimentary  rocks.  Most  of  the  fossils  which  have  thus  far  been 
collected  in  them  have  been  found  on  the  bedding  planes  of  thin- 
bedded  black  ai^illites.  The  slates  are  dark-gray  to  black  rocks 
with  well-developed  slaty  cleavage.  These  rocks  present  all  grada^ 
tions  in  color  and  fineness  of  grain,  from  slates  through  argillites  and 
graywackes  to  conglomerates. 

Folding  and  shearing  subsequent  to  the  deposition  of  the  beds  of 
this  series  has  rendered  these  rocks  schistose  in  many  places.  Mica 
schists  were  also  produced  on  Esther  and  Oulross  islands  by  the 
contact  metamorphism  accompanying  the  granite  intrusions. 

CONTACT-METAMORPHIC   ROCKS.* 

The  larger  granitic  stocks  of  the  Port  Wells  district  are  smrounded 
by  aureoles  of  contact-metamorphic  rocks  produced  by  the  intrusion 
of  the  granite  masses  into  the  sedimentary  rocks.  The  metamor- 
phism of  the  graywackes  and  slates  has  yielded  altered  gra}n;^acke«, 
mica  schists,  and  knotted  sUlimanite  schists.  Within  these  contact- 
metamorphosed  zones  on  both  Esther  and  Cidross  islands  are  areas 
of  gabbroic  rocks  whose  exact  genetic  relations  are  imcertain.  The 
gabbros  of  Esther  Island  have  been  considered  pregranitic  intrusives,' 
but  their  field  relations  suggest  that  they  may  be  recrystaUized  basic 
igneous  rocks.  AH  these  contact  rocks  are  intruded  by  granite  and 
granitic,  aplitic,  and  pegmatitic  offshoots  of  the  granite  stocks. 

The  altered  graywackes  are  fine-grained,  fight  reddish-brown  rocks, 
composed  of  quartz  and  biotite  with  a  few  grains  of  orthoclase  and 
plagioclase.  The  biotite  is  sufficiently  abundant  to  give  a  charac- 
teristic reddish-brown  color  to  the  rocks.  Nearer  the  contacts  the 
rocks  are  medium  grained,  dark  gray,  massive,  and  more  crystalline. 
Biotite  mica  schists  and  dioritic-looking  rocks  are  the  prevailing 
t3T)es.  Biotite  is  still  the  predomiuant  ferromagnesian  constituent. 
Hornblende,  muscovite,  epidote,  and  apatite  also  occur.  Knotted 
dark-gray  slaty  schists  are  found  also  on  Esther  and  Culross  islands. 

1  See  also  Grant,  U.  S.,  and  Iliggins,  D.  F.,  Reconnaissance  of  the  geology  and  minflral  reaouroes  of  Prinoe 
Wflliam  Sound,  Alaska:  U.  S.  Oeol.  Survey  Bull.  443,  pp.  20,  37,  38,  40-41,  49, 19ia 
» Idem,  p.  49. 
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The  gabbros  are  fine  to  coarse  grained  dark-gray  to  greenish  rocks. 
Grant  and  Higgins's  description  *  of  the  gabbro  on  the  east  side  of 
Esther  Island  is  as  follows: 

This  gabbro  exists  in  several  phases.  One  phase  is  made  up  largely  of  poikilitic 
crystals  of  augite  inclosing  prismoid  crystals  of  labradorite.  This  feldspar  is  about 
the  same  in  all  the  phases  of  the  gabbro.  It  is  beautifully  twinned,  according  to 
both  the  albite  and  pericline  laws.  Another  phase  has  in  addition  to  the  augite 
and  labradorite  a  considerable  quantity  of  olivine  which  is  very  fresh.  About  each 
grain  of  olivine  is  a  zone  made  up  of  thousands  of  acicular  colorless  crystals  of  actino- 
lite.  *  *  *  No  mechanical  effects  of  deformation,  such  as  granulation  or  slicing, 
are  present  in  the  gabbro. 

On  Culross  Passage  is  found  "a  somewhat  altered  gabbro  rather 
high  in  plagioclase  feldspar  (labradorite)  and  with  a  partial  ophitic 
texture.''*  These  basic  rocks  are  in  some  places  slightly  mineralized 
by  chalcopyrite  and  pyrrhotite. 

CONGLOMERATE. 

A  conglomerate-filled  joint  crack  occurs  on  the  south  side  of  Point 
Coclirane  and  similar  occurrences  are  reported  on  Point  Pigot.  On 
Point  Cochrane  the  conglomerate  cuts  squarely  across  an  interbedded 
series  of  black  slates,  dark-banded  argillites,  and  massive  graywackes 
strikmg  S.  30°  W.  and  dippii^  65°  W.  to  90°.  Abundant  worm  tubes 
{TerebeUina  palachei  Ulrich)  were  found  in  this  slate-graywacke  series, 
and  an  argillite  bowlder  on  the  shore  yielded  an  Inoceramya.  This 
coi^lomerate,  occupyii^  a  joint  crack  that  strikes  N.  75°  W.  and 
dips  85°  N.  to  vertical,  is  traceable  100  feet  across  the  beach.  The 
width  of  the  conglomerate  band  ranges  from  6  inches  (at  the  water's 
edge)  to  2  feet.  The  conglomerate  band  u  narrowest  at  the  east  end, 
where  the  pebbles  are  smaller  and  the  rock  is  darker  colored.  The 
walls  are  sharp,  distinct,  and  smooth.  At  ona  point  a  narrow  conglom- 
erate stringer  extends  out  into  the  south  wall  along  a  crack  in  the 
gra}^vafke.  This  stringer  narrows  down  to  one-fourth  inch  before 
it  ends  6  feet  from  where  it  left  the  main  con^omerate  and  2  feet 
south  of  it. 

The  conglomerate  is  a  well-lithified  dark-gray  rock,  darker  than  the 
older  conglomerates  of  the  district.  The  matrix  is  very  fine  grained. 
The  pebbles  range  from  some  the  size  of  pin  points  to  well-rounded 
bowlders  measuring  10  by  21  inches.  They  include  graywacke,  argil- 
lite,  slate,  quartz,  and  a  very  few  small  light-gray,  very  fine  grained 
pebbles,  possibly  of  an  igneous  rock  similar  to  a  dike  which  outcrops 
near  by.  A  characteristic  feature  of  this  con^omerate  is  the  numerous 
rounded  pebbles  and  bowlders  of  light  reddish-brown  metamorphosed 
biotitic  graywacke  similar  to  the  rock  occurring  in  the  contact  zones 
iiAB  graiiiteB  of  Culross  and  Esther  islands. 


*rcr^ 


I V.  B^  «i4  Higgins,  D.  F.,  op.  oit.,  p.  49.  *  Idem,  p.  37. 
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GREENSTONE  TUFF. 

Numerous  bowlders  of  greenstone  tuff  are  found  in  the  beach 
gravels  (wash)  of  Port  Wells.  They  are  dense  fine-gramed  rocks 
of  light-green  color,  conspicuous  on  account  of  the  numerous  smaU, 
thin,  angular  fragments  of  black  slate  which  they  contain.  No  rock 
similar  to  this  has  been  found  in  place  in  this  district,  but  some  may 
occur  in  the  higher  parts  of  the  mountains  aroimd  Barry  Glacier  and 
the  head  of  College  Fiord.  Paige  and  Bjiopf  ^  have  described  similar 
rocks  in  the  valley  of  Knik  River. 

AGE  AND   CX>RRELATION. 

The  age  of  the  sedimentary  rocks  of  the  Port  Wells  district  is  not 
definitely  known,  but  in  the  light  of  present  knowledge  they  appear 
to  be  in  part  Mesozoic  and  in  part  Paleozoic.  Collections  of  fossils 
were  made  in  1913  in  the  slate-graywacke  series  at  several  points, 
but  the  paleontologic  evidence  was  insufficient  for  an  assignment 
of  this  series  to  a  definite  position  in  the  geologic  column.  T.  W. 
Stanton  reported  on  the  invertebrates  collected  as  follows: 

The  invertebrates  of  this  collection  are  all  referable  to  species  of  somewhat  obscure 
nature,  described  by  Mr.  Ulrich  as  coming  from  the  Yakutat  group  of  Alaska,  but  I 
do  not  consider  this  determination  to  be  established,  although  no  additional  infor- 
mation has  come  to  light  since  it  was  published. 

The  fossils  identified  by  Mr.  Stanton  were  the  following: 

Collection  of  invertebrate  fossils  from  the  Port  Wells  district,  Alaska, 

13  AJ  128  (8601).  North  side  of  Barry  Arm,  about  a  mile  south  of  Coxe  Glacier. 

Inoceramya  concentrica  Ulrich. 
13  AJ  217  (8602).  Point  Cochrane. 

Terebdlina  palachei  Ulrich. 

Trails,  etc. 
13  AJ  218  (8603).  Fossil  float  from  Point  Cochrane. 

Inoceramya  concentrica  Ulrich. 

Terebellina  palachei  Ulrich. 
13  AJ  260  (8604).  East  side  of  Coghill  Point,  College  Fiord. 

Terebellina  paULchei  Ulrich. 

Wonn  trails  were  also  found  at  many  other  places  in  the  district, 
and  Inoceramya  concentrica  Ulrich  was  also  seen  in  place  in  the  slate- 
graywacke  series  on  the  west  shore  of  Barry  Arm  at  its  junction 
with  the  north  shore  of  Harriman  Fiord.  No  collection  was  made 
at  this  place. 

Certain  other  organisms  collected  in  Port  Wells  in  1913  were  deter- 
mined by  F.  H.  Knowlton,  as  follows: 

1  Paige,  Sidney,  and  Knopf,  Adolph,  Geologic  reoonniUsaano  In  lllft. 
Alaska:  U.  S.  Geol.  Survey  Bull.  327,  pp.  13-16, 1007. 
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ColUetion  o//o»inl  planU/rom  Port  WtlU,  Abuka. 

13  AJ  113  (6710).  East  aide  of  College  Fiord  at  Minor's  prospect. 

Helmintkoida  ahnonnii  Ulrich. 

BtlminOwida  vaga  Ulrich. 
13  AJ  128  (6711).  North  side  of  Bany  Ann,  about  1  mile  south  of  Coxe  Glacier. 

Helmintkoida  abnormia  Ulrich. 
13  AJ  216  (6712).  Cochrane  Bay,  west  side,  near  head  of  bay. 

Qileellophyeut  rhombieum  Ulrich. 

Mr.  Knowlton's  comment  on  these  fossils  follows: 

These  peculiar  organisms  are  ideniJGed  without  heeitation  u  being  the  Bame  forms 
named  and  described  by  E.  O.  Ulrich  (Alaska,  vol.  i,  Hairiman  Alaska  Expedition), 
from  the  Yakutat  group,  mainly  near  Eodiak,  Alaska.  Ulrich  r^ardi  the  age  u 
Lower  Jurassic,  and  to  this  I  have  nothing  to  add. 

The  slate,  graywacke,  and  conglomerate  series  of  Port  Wells,  there- 
fore, from  the  evidence  afforded  by  fossils,  appears  to  be  synchronous 
with  the  slates  and  graywackes  on  Woody  Island  near  Kodiak  and  to 
be  possibly  of  early  Meeozoic  age.  It  will  be  remembered  that  a 
Mesozoic  age  was  assigned  to  the  Orca  group  also,  largely  on  account 
of  the  presence  of  the  worm  tubes  TerebeUina  palachei  Ulrich  in  the 
slates  of  that  group.*  The  exact  position  of  these  terranes  in  the 
geologic  column,  however,  is  still  in  doubt. 

The  age  of  the  greenstone  on  Culross  Island  is  not  known,  but  it 
is  probably  to  be  correlated  with  the  greenstones  of  the  Orca  group 
of  the  rest  of  Prince  William  Sound. 

The  conglomerate  at  Point  Cochrane  was  deposited  in  a  fissure  in 
the  slate-graywacke  series  after  the  intrusion  of  the  Esther  granite 
and  the  granite  of  Culross  Island,  and  the  contemporaneous  mets- 
morphism  of  the  intruded  sediments.  It  is  probably  of  late  Mesozoio 
or  Tertiary  age. 

□rmtrsivE  lanxoTTS  bocks. 

DEEP-SEATED    INTRUStTES. 

The  deep-seated  intrusive  rocks  of  Port  Wells  are  granitic  bosses 
intrusive  into  much  contorted  sedimentary  rocks  of  the  slate-gray- 
wacke series.  Laige  granite  bosses  form  the  central  parts  of  Esther 
and  Culross  islands.  Another  Isige  stock  is  exposed  on  Passage 
Canal,  and  several  smaller  irregular  intrusions  occur  on  the  penin- 
sula between  Haniman  Fiord  and  Port  Wella  and  on  the  norUi  side 
of  Haniman  Fiord  and  Barry  Arm.  The  intrusive  character  of 
these  granites  is  well  established  by  the  lack  of  basal  conglomerates 
•bout  the  granites,  by  the  contact  metamorphism  of  the  sediments 
about  the  stocks,  and  by  tlio  presence  of  dikes  extending  from  the 
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granite  into  the  suirounding  sedunents.  With  the  exception  of  cer- 
tain dike  rocks  and  the  conglomerate  filling  of  the  fissure  on  Point 
Cochrane,  these  granite  intnisiYes  are  probahfy*  the  youngest  pre- 
Quatemary  rocks  of  the  Port  Wells  district. 

Several  of  these  granite  intruaiYes  have  been  described  in  detail 
by  Grant  and  Higgins,*  and  much  of  the  following  description  of  the 
granites  of  Esther  and  Culross  islands  and  the  Passage  Canal  is 
abstracted  from  their  report.  The  granite  on  Culross  Island  is  a 
rather  dark  gray  biotite  granite.  The  quartz  shows  marked  undu- 
latory  extinction  and  contains  numerous  roughly  parallel  sheets  and 
lines  of  inclusions.  The  plagioclase  varies  from  nearly  pure  albite 
in  some  individuals  to  oligodase-alfaite  in  others.  Both  plagioclase 
and  oiiboclase  are  somewhat  altered  to  sericite.  The  biotite  is  alter- 
ing to  aetinolite.  Magnetitei  apatite,  zircon,  and  sphene  are  also 
reported.  Small  brown  grains,  possibly  allanite,  are  associated  with 
the  biotite.  The  apHtic  phases  of  the  granite  are  finer  grained  than 
the  main  granite.  Their  lighter  color  is  due  to  a  decrease  in  the 
quantity  of  biotite  present. 

A  gray  fibae-grained  granite  covers  an  area  about  4  miles  long  and 
2  miles  wide  on  the  north  side  of  Passage  Canal.  The  feldspar  con- 
tent of  this  rock  is  chiefly  orthodase,  but  includes  a  few  crystals  of 
plagioclase,  varying  between  andesine  and  ohgoclase.  llie  only 
dark  mineral  present  is  biotite,  in  part  altered  to  chlorite.  Small 
amounts  of  apatite,  magnetite,  and  zircon  are  reported.  A  vug  in 
this  granite  contained  crystals  of  quartz,  albite  (Abg^An^),  and 
chlorite. 

The  Esther  granite,  a  gneissic  biotito-homblende  granite,  is  the 
largest  intrusive  mass  in  the  Port  Wells  district  and  one  of  the  largest 
of  the  Prince  William  Sound  region.  It  forms  the  greater  part  of 
Esther  Island  and  covers  an  area  approximately  4i  miles  wide  by  9 
miles  long.  This  granite  is  in  most  places  slightly  porphyritic  with 
orthoclase  phenocrysts.  Smaller  crystals  of  orthodase  occur  in  the 
groundmass.  The  plagioclase  is  about  AbggAnjg,  or  oligoclase- 
andesine,  but  many  of  the  crystals  have  more  acidic  rims  that  grade 
to  about  albite-oligoclase  in  composition.  The  quartz  is  very 
undulatery  and  segmental  in  its  extinction  and  in  some  places  is 
partly  granulated.  Biotite  is  present  in  considerable  amounts  in  all 
phases  of  the  granite.  The  amount  of  hornblende  varies  from 
scarcely  any  te  as  much  as  the  biotite.  Accessory  minerals  are 
magnetite,  apatite,  zircon,  and  sphene.  The  average  chemical  and 
mineral  composition  of  this  granite,  as  determined  by  Grant  and 
Higgins  *  by  the  Rosiwal  method,  is  as  follows: 

-  _^ — ^^^^^^^^— 

1  Grant,  U.  8.,  and  Higgins,  D.  F.,  op.  cit.,  pp.  30-46, 1910. 
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Average  mineral  compontion  of  the  R»ther  granite. 

Quartz. 30. 7 

Orthoclase 19.  2 

Plagioclase  ( Ab^Anaj) 25. 8 

Biotite 17. 1 

Hornblende 7. 1 

Magnetite 1 

Ai)€rage  chemical  compoitition  of  the  EsQur  granite. 

SiOa 66.7 

AljO, 13.6 

FejOa L4 

FeO 3. 0 

MgO 2.9 

CaO 3.6 

NaaO L6 

K3O 4.9 

H3O 8 

BinO 1 

98.6 

A  small  exposure  of  granite  on  the  north  side  of  Barry  Arm  con- 
sists of  a  medium-grained,  light  grayish-green,  much  altered  granitoid 
rock,  composed  principally  of  quartz,  orthoclase,  plagioclase,  and 
calcite.  Sericitization  of  the  feldspars  is  marked.  The  ferromag- 
nesian  minerals  are  altered  to  a  light-greenish  aggregate.  The  con- 
tact phase  of  this  granite  Is  a  light  gray  rock  with  an  aphanitic  ground- 
mass  and  scattered  greenish  rodlike  phenocrysts,  possibly  originally 
amphiboles. 

A  granite  outcropping  on  the  property  of  the  Granite  Gold  Mining 
Co.,  on  the  west  side  of  Port  Wells,  is  a  medium-grained,  equigranular 
light  greenish-gray  rock,  composed  of  quartz,  feldspars,  biotite, 
sericite,  and  chlorite.  The  ferromagnesian  minerals  are  ahnost  com- 
pletely altered.  The  granite  is  cut  by  small  quartz  veins  bordered 
by  narrow  carbonate  bands  which  weather  brown.  Larger  well- 
mineralized  quartz  veins  occur  in  close  association  with  this  granite. 

On  the  tip  of  a  small  point  on  the  west  shore  of  Port  Wells  between 
the  above  property  and  Harrison  Lagoon,  a  breccia  of  slate,  gray- 
wacke,  and  granite  has  been  further  brecciated  and  intruded  by  a 
similar  granite,  which  in  some  places  acts  as  a  cement  to  both  igneous 
and  sedimentary  material.  In  other  places  the  breccia  is  cemented 
by  an  irregular  network  of  porous  crystalline  quartz.  Pyrite  cubes, 
the  largest  half  an  inch  across,  occur  in  the  granite.  Graywacke  and 
black  banded  aigilHte  blocks  up  to  10  feet  square  are  found  in  the 
breccia. 

The  ggJAiifiiii  tlie  contact  zones  of  these  intrusives  are  described 

liOt-metamorphic  rocks"  (p.  206). 
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DIKE  BOCKS. 

Numerous  light-colored  dikes  cut  the  slates  and  graywackea  of  the 
Port  Wells  district  and  contrast  strongly  with  the  dark  sedimentary 
rocks.  The  contact  zones  of  metamorphosed  sedimentary  rocks  sur- 
rounding the  large  granitic  stocks  on  Esther  and  Culross  islands  are 
intruded  by  p^matite  and  apKte  dikes,  and  a  few  aplite  offshoots 
from  the  granite  of  the  Passage  Canal  extend  into  the  sedimentary 
rocks  on  the  north  shore  of  Passage  Canal.  Lai^e,  nearly  vertical 
dikes  can  be  seen  in  the  hills  at  the  bead  of  Pigot  Bay,  cutting  the 
sediments  back  of  and  over  the  granite  of  Passage  Canal;  tbey  are 
probably  offshoots  from  this  stock.  Other  dikes,  provisionally  termed 
quartz  diorite  porphyries,  are  widely  distributed  in  the  sedimentary 
rocks  at  long  distances  from  the  known  granite  areas.  This  occur- 
rence, noted  also  in  the  Sitka  district '  and  in  the  Seward-Sunrise 
region,'  is  equally  marked  in  Port  Wells, 

Pegmatite,  apUte,  and  granite  dikes  are  abundant  in  the  reciystal- 
lized  rocks  that  surround  the  larger  granite  masses,  and  a  few  fine- 
grained sugary  apUte  dikes  cut  the  granites  on  Esther  Island  and 
Baixy  Arm.  Short,  narrow  dikes  of  aplito  with  quartz  centers  cut 
the  Esther  granite,  and  the  metamorphosed  sediments  that  surround 
this  granite  are  intricately  intruded  by  a  variety  of  dikes,  which  show 
all  gradations  between  white  sugary  gamettferous  soda  aplites 
composed  chiefly  of  albite,  orthoclase,  and  quartz;  light  blue-gray 
aplites  with  variable  amounts  of  garnets  and  biotite;  coarse-grained 
bluish^jray  pegmatites;  and  fine-grained  biotite  granites.  Themeta- 
morphic  rocks  on  the  south  side  of  the  granite  of  Culross  Island  are 
cut  by  numerous  granitic  and  acidic  dikes,  most  of  them  small. 
Sonic  of  the  aplite  dikes  of  the  district  arc  slightly  mineralized.  A 
small  amount  of  pyrrhotite  and  chalcopyrite  was  observed  along  the 
center  of  one  of  the  blue-gray  aplite  dikes  on  Esther  Island,  and  in 
aplite  dikes  cutting  the  granite  of  Barry  Arm  pyrite,  chalcopyrite,  and 
arsenopyrite  were  recognized. 

Dikes  that  may  provisionally  be  termed  quartz  diorite  porphyries 
occur  in  most  parts  of  the  district,  but  none  are  known  in  the  vicinity 
of  Golden  or  Avery  River  or  on  Esther  or  Culross  islands.  Most  of 
these  dikes  are  only  4  to  6  feet  wide,  although  much  larger  ones  axe 
seen  in  a  few  places.  They  are  aphanitic  to  obscurely  finely  por- 
phyritic,  with  abundant  rodlike  phenocrysts.  Extensive  alteration 
has  in  many  places  obbterated  the  original  porphyritic  texture. 
These  dike  rocks  are  generally  light  greenish  white  to  greenish  gray, 
the  phenocrysts  being  slightly  darker  than  the  groundmass.  The 
rocks  are  usually  much  altered;  the  ferromagnesian  minerals  are  com- 

I  Knopr,  Ailolph,  ThoSllkaminlnjiiIlatiiM,  Akskn;  U.S.  Geol.  Suney  Bull.  504,p.  17, 1H2. 
1  JobnMa,  It.  I,.,  GoLrl  dopoaltd  of  tliB  Sswud-Eunrlaa  [«gl(m,  Keoal  FaDlnmla:  V.S.  SnL  SnrvffiAdU 
£-■0,  p,  IM,  m-2.  ':*  /■r<l         - 
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plctely  changed  and  the  sericitization  of  the  feldspars  is  well  advanced. 
The  chief  constituents  of  the  altered  rocks  are  quartz,  feldspar  {prin- 
cipally plagioclase),  caJcite,  sericite,  and  chlorite.  Plagioclase  occms 
both  as  phenocrysts  and  in  the  groundmass.  The  original  ferro- 
magnesian  phenocrysts  are  now  completely  altered  to  aggregates  of 
calcite,  sericite,  chlorite,  and  epidote,  so  that  their  original  character 
13  unknown,  but  some  specimens  are  reported '  to  show  distinctive 
amphibole  cross  sections.  Some  of  the  altered  dikes  contain  miner- 
alized veinlets  of  quartz  and  calcite,  and  dikes  with  such  veinlete  are 
usually  metallized.  Arsenopyrite  and  pyrite  are  the  usual  secondary 
sulphides  in  these  metallized  dikes. 

Q17A^EBNABY  DEPOSITS. 

The  Qiiaternarj  sediments  consist  of  unconsolidated  material,  rest- 
ing unconformably  on  the  glaciated  surfaces  of  igneous  and  meta- 
morphic  rocks  and  include  glacial  deposits  of  various  types,  terrace 
gravels,  outwash  gravels,  d^ta  deposits,  beach  deposits,  and  stream 
gravels.  Much  of  the  material  is  of  glacial  origin,  although  most  of 
it  has  been  later  reworked  by  stream  or  wave  action. 

Purely  glacial  deposits  are  not  abundant.  A  ground  moraine,  thin 
and  patchy,  covers  the  lower  overridden  bedrock  slopes.  Terminal 
morainal  dams  exist  in  the  valley  of  Coghill  River.  Crescentic  termi- 
nal moraines  remain  in  front  of  Baker,  Roaring,  Bryn  Mawr,  and 
Wellesley  glaciers,  and  fragments  of  early  terminal  moraines  are  found 
in  front  of  Serpentine,  Barry,  Yale,  Harvard,  and  Blackstone  glaciers. 
An  ablation  moraine  covers  the  lower  lobate  portion  of  Vassar 
Glacier.  Submarine  terminal  moraines,  or  moraine  bars,  cross  the 
mouths  of  Barry  Arm  and  College  Fiord,  and  the  terminal  moraine 
built  by  the  Barry  Glacier  about  1898  extends  below  sea  level. 
Medial  moraines  can  be  seen  on  some  of  the  existing  glaciers,  such  as 
the  Bryn  Mawr  and  Harvard  glaciers.  Lateral  moraines  are  also  well 
developed  on  and  near  some  of  the  present  glaciers. 

Gravel  terraces  rest  oq  the  walls  of  College  Fiord,  and  several  of  the 
cascading  gladers  of  College  Fiord  have  built  terminal  moraines  and 
outwash  fans  into  the  fiord,  giving  rise  to  a  narrow  flat  at  the  base 
of  the  western  fiord  wall.  Small  alluvial  and  delta  fans  have  also 
been  built  by  streams  from  barging  glaciers  into  many  of  the  fiords. 
Sand  und  {;ravel  heuches,  smuU  and  narrow,  stroti.'li  itluiijr  the  shores 
or  lie  in  rocky  coves.  Sandy  bars,  or  spits,  nearly  clost!  the  mouths 
of  lagoons  at  Golden,  Point  Pakenham,  Hobo,  and  other  bays.  The 
outwash  gravel  plain  near  Amherst,  Crescent,  Williams,  and  Dart- 
mouth glaciers  is  the  largest  deposit  of  this  type  in  College  Fiord, 
Other  large  outwash  plains  lie  in  front  of  the  ToboRRan,  Serpentine, 


214  UINBa&L  BES0UBCE8  OF  ALASKA,  1913. 

Baker,  Dirty,  Plgot,  Settles,  Portage,  and  Tebenkof  gladeis,  and  on 
the  west  side  of  the  terminal  moraine  built  by  the  Barry  Glacier  about 
1898.     Tidal  flats  occur  at  the  heads  of  many  of  the  bays. 

MINERAL   RESOURCES. 

DEPOSITS  EZPLOITBD. 

The  mineral  resources  of  the  Port  Wells  district  comprise  deposits 
of  gold,  silver,  and  antimony.  At  present  gold  and  silver  are  the 
only  metals  recovered  from  the  ores  of  this  district.  The  gold  pro- 
duced comes  only  from  lode  deposits,  and  the  silver  occurs  alloyed 
with  the  native  gold  of  the  gold  ores.  There  are  no  productive  gold- 
bearing  gravels  in  the  district,  although  colors  of  gold  are  reported 
in  the  outwash  gravels  at  the  head  of  Blackstone  Bay  and  on  Passage 
Canal.  The  deposits  of  antimony  are  small  and  of  little  commer- 
cial importance.  An  antimony  prospect  on  Barry  Arm  has  been 
described  by  Grant  •  in  an  earlier  report.  Only  a  few  small  stibnite- 
bearing  quartz  veins  have  since  been  found. 

HISTOBT. 

Prospecting  has  been  in  progress  in  the  Port  Wells  district  since 
at  least  1896.  In  that  year  Teening  Carlson  and  Albert  Nordstrom 
are  reported  to  have  dbcovered  gold-bearing  gravels  on  the  Billings 
Glacier  stream,  on  Passage  Canal.  Mendenhall '  noted  the  presence 
of  pyrite-bearing  quartz  veins  on  Passtige  Canal  in  1898,  but  no 
gohi-quartz  prospects  are  known  to  have  been  located  in  this  district 
until  1907,  when  Albert  Nordstrom,  Teening  Carlson,  Ludwig  Chris- 
tiansen, and  two  others  are  said  to  have  discovered  and  located  the 
vein  on  what  is  now  the  property  of  the  Tliomas-Culross  Mining 
Co.,  on  Culross  Island.  This  property  was  not  held  by  the  discov- 
erors,  and  in  October,  1910,  the  ground  was  relocated  by  N.  L. 
Thomas,  M.  G.  Thomas,  and  Ludwig  Christiansen.  The  discovery, 
in  the  year  191 1,  on  the  south  side  of  the  lagoon  at  Golden,  of  a  large 
bowlder  of  gold-bearing  quartz,  estimated  to  weigh  li  tons,  marks 
the  beginning  of  a  new  period  of  mining  activity  in  the  Port  Wells 
district.  On  Jidy  31,  1911,  the  Golden  Wonder  No.  1  and  Golden 
Wonder  No.  9  veins  were  located  by  Charles  Anderson  and  Louis 
Little.  Following  this  discovery  of  gold-quartz  veins  at  Golden  a 
small  rush  of  prospectors  to  the  district  took  place,  and  much  pros- 
pecting and  locating  of  veins  in  that  vicinity  occurred.  Host  of  the 
properties  around  Avery  River  and  Golden  were  located  in  1911. 

'Griull,  U.S.,iindDlg(;ln5,D.  F.,op.tU.,  p.  78. 

•  Mendunhnll,  W.  C,  A I  "  "  "~  " ~" 

U.  S.  Qeol.  BurvB>-  TWBOtii 
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During  the  winter  of  1911-12  development  work  is  reported  to  have 
been  in  progress  at  several  of  these  properties  and  at  one  on  the  west 
side  of  Esther  Island.  The  season  of  1912  was  wet  and  unfavorable 
to  prospecting,  but  some  veins  were  discovered,  chiefly  on  the  west 
aide  of  Port  Wells.  Development  work  continued  on  several  prop- 
erties during  that  year  and  the  following  winter.  In  1913  numerous 
prospectors  were  scattered  over  the  district  and  several  new  veins 
were  discovered.  Development  work  was  in  progress  on  properties 
at  Golden,  Avery  River,  Culross  Island,  Port  Wells,  Harriman  Fiord, 
and  Barry  Arm.  A  few  small  test  shipments  of  gold  quartz  were 
made  to  Valdez  and  Tacoma  in  1911  and  the  following  years.  In 
1913  an  arrastre  was  erected  at  the  Tolson  &  Stanton  property  at 
Golden.  In  the  winter  of  1913-14  a  Lane  mill  is  reported  to  have 
been  installed  at  the  property  of  the  Granite  Gold  Mining  Co.,  on 
the  west  side  of  Port  Wells, 

QEOaBAPHIO  DIBTBIBTTTION'  OF  THE   OBB  DBPOSrrS. 

The  Port  Wells  district  is  one  of  several  more  or  less  isolated  gold- 
quartz  districts  which  lie  in  a  broad  belt,  concave  southward,  border- 
ing Prince  William  Sound  from  McKinley  Ijake  to  Seward.  The  gen- 
eral characteristics  of  these  districts  are  much  alike  and  the  deposits 
of  the  Port  Wells  district  differ  httle  from  the  gold-quartz  deposits 
of  the  near-by  Valdez  and  Seward-Sunrise  districts, 

The  known  mineralized  portion  of  the  Port  Wells  district  has  a 
northeast-southwest  trend,  paralleling  in  general  the  strike  of 
College  Fiord,  Port  Wells,  and  Cochrane  Bay.  (See  PI.  IX.)  The 
mineralized  area,  which  is  a  few  miles  wide  at  the  north  end  of  College 
Fiord,  widens  rapidly  southweatward  and  at  the  south  end  of  the  dis- 
trict has  a  width  between  known  gold  prospects  of  about  30  miles 
and  extends  in  an  east-west  direction  from  Portage  Glacier  Pass  to 
Eaglek  Bay.  The  mineralized  area  apparently  continues  southwest^ 
ward  into  Kenai  Peninsula.  Moat  of  the  prospects  have  been  dis- 
covered in  the  west-central  part  of  this  triangular  area,  about  Golden 
and  Point  Pakenham,  and  on  the  peninsula  between  Harriman  Fiord, 
Port  Wells,  and  Passage  Canal. 

The  known  vertical  range  of  mineralization  is  over  3,000  feet, 
extending  from  sea  level  in  various  parts  of  the  district  to  an  eteva- 
tioQ  of  more  than  3,000  feet  at  the  Hummel-Howell  prospect,  on  the 
east  side  of  Bany  Arm.  Gold  deposits  are  distributed  throughout 
the  eiitjre  vurticiil  mngo  (if  niiiicralization,  but  very  few  have  yet 
been  discovcreil  over  2,000  feet  above  sea  level. 

Prior  to  September  1,  1913,  tht>  gold  and  silver  produced  in  the 
Port  Wells  district  had  been  only  tliat  rec(ivpr(Mi  from  small  sample 
mid-quartz  oro  shipped  from^uemal  properties  in  the  dis- 
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trict  to  Valdez  and  the  Tacoma  smelter  and  its  value  probably  did 
not  exceed  $3,000.  An  airastre  near  Golden  was  nearly  completed 
during  the  summer  of  1913  but  was  not  in  operation  on  September  1. 
Early  in  1914,  after  the  erection  of  a  Lane  mill,  the  Granite  Gold 
^fining  Co.,  on  Port  Wells,  began  to  produce  gold. 

OSOLOaiO  BEUkTIONS  OF  TEE  ORB  DEPOSITS. 

STRUCTURAL   RELATIONS. 

The  determination  of  the  distribution  of  the  gold-quartz  Yeans  of 
the  Port  Wells  district  is  largely  a  structural  problem.  The  lodes 
appear  to  be  most  abundant  in  the  more  disturbed  rocks,  which  are 
included  in  the  triangular  area  between  Moimt  Emerson,  College 
fiord,  and  Barry  Arm,  the  peninsula  between  Harriman  Fiord,  Fort 
Wells,  and  Pass^e  Canal,  and  the  region  adjacent  to  Avery  River 
and  Golden.  Three  periods  of  Assuring  are  indicated.  The  first  set 
of  fissures  resulted  from  the  deformation  contemporaneous  with  the 
intrusion  of  the  granitee  and  dikes;  the  second  set  of  fissures,  which 
were  filled  by  quartz  veins,  were  formed  after  the  igneous  intrusions; 
the  third  set  were  fonned  by  posl^mineral  movements.  Some  of  the 
earfier  fissures  appear  to  have  been  places  of  earth  movements 
throughout  all  three  epochs. 

The  gold  deposits  of  the  district  are  principally  veins  but  include 
a  few  stringer  lodes,  and  some  of  the  acidic  dikes  have  been  shattered 
and  cemented  by  mineralized  quartz.  The  strikes  of  the  veins  vary 
locally.  Northeast  strikes  prevail  around  Golden,  for  instance,  and 
northwest  strikes  are  most  prominent  on  Barry  Arm,  Settles  Bay, 
and  at  some  places  on  the  west  side  of  Port  Wells.  Taking  the  dis- 
trict as  a  whole,  however,  the  strikes  lie  within  the  145°  included 
between  N.  55°  W.  and  east-west.  The  dips  are  as  a  rule  between  60° 
and  90°.  The  veins  and  fissures  arenarrow,  their  width  ranging  gener- 
ally from  a  few  inches  to  3  or  4  feet.  Some  of  the  fissures  are  sharp, 
cleati  cut,  and  quartz  filled;  others  are  shattered  zones,  lenses,  or 
irregular  networks  of  quartz  cementing  fractures  between  well- 
defined  walls;  and  in  still  others  the  filling  is  chiefly  pulverized  and 
shattered  country  rock  with  but  bttle  quartz. 

The  character  of  the  country  rock  has  had  little,  if  any,  chemical 
efi'ect  on  the  deposition  of  most  of  the  gold-bearing  ores  of  this  dis- 
trict. Most  of  the  lodes  are  in  the  slate,  argillite,  graywacke,  and 
conglomerate  members  of  the  slat«-graywacke  series.  TTiey  show  no 
evidence  of  chemical  action  in  effecting  ore  deposition,  and  have  the 
appearance  of  simple  fissure  fillings.  In  the  greenstone  of  Culross 
Island  and  in  the  mineralized  acidic  dikes  of  the  district  a  slight 
amount  of  sulphide  impregnation  of  the  altered  country  rock  of  tb? 
veins  has  taken  place.  M^^^^^^l 
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AGE  OS-  MINERALIZATION. 

The  gold  ores  of  the  Port  Wells  district  were  formed  after  the 
deformation  of  the  slate,  graywacke,  and  conglomerate  series  and  the 
intrusion  of  the  granites  and  the  quartz  diorite  porphyry  dikes. 
The  granite  of  Barry  Arm  is  cut  by  aulphide-bearing  aplite  dikes 
and  was  itself  slightly  mineralized  after  its  intrusion  and  solidifica- 
tion. The  granite  on  the  property  of  the  Granite  Gold  Mining  Co. 
on  Port  Wells  is  cut  by  gold-bearing  quartz  veins.  Sulphide-bearing 
pegmatites  occur  on  Esther  Island.  Whether  the  sulphides  are 
original  constituents  of  these  aplite  and  pegmatite  dike  rocks  is 
not  now  known.  Several  of  the  quartz  dionte  porphyry  dikes  of  the 
district  have  been  shattered  and  then  mineralized.  An  intimate 
relation  is  indicated  between  the  igneous  intrusions  of  the  district 
and  the  metalliferous  deposits.  It  appears  closest  between  the  aplite 
and  pegmatite  dikes  and  the  quartz  veins.  No  actual  gradation 
from  aplite  or  pegmatite  dikes  to  quartz  veins  has  been  observed, 
however,  although  certain  of  the  aplite  dikes  have  quartz  centers 
and  in  some  places  carry  sulphides. 

The  minerahzation  of  the  Port  Wells  district  is  probably  of  Meso- 
zoic  £^0,  following  closely  the  granitic  intm^ons.  It  probably 
preceded  the  formation  of  the  conglomerate  on  Point  Cochrane, 
bowlders  of  contacts-metamorphosed  rocks  similar  to  those  produced 
by  the  granitic  intrusions  occurring  in  this  conglomerate. 

CHARACTER   OF  THE  ORES. 

The  ores  of  the  Port  Wells  district  are  free-milling  gold-quartz 
ores.  The  ore  minerals  are  primary,  the  intense  facial  scouring 
to  which  this  district  has  been  subjected  removing  any  preglacial 
enriched  zones  which  may  once  have  existed  and  exposing  the  original 
sulphide  ore  deposits  at  the  surface.  The  recentness  of  this  glacia- 
tion  has,  moreover,  afforded  little  opportunity  for  later  surface 
alteration  of  the  deposits.  A  small  portion  of  the  sulphides  in  the 
outcrops  has  been  oxidized,  but  primary  imaltered  sulphides  also 
show  in  practically  all  outcrops. 

The  mineralogy  of  the  ores  is  simple.  The  dominant  nonmetaJlic 
gangue  mineral  is  quartz.  Minor  amounts  C'i  calcit«  and  chlorite 
also  occur.  Mendenhall  *  has  recorded  the  presence  of  fluorite  in 
quartz  veins  on  Passagu  Canal,  but  none  was  observed  in  the  speci- 
mens collectj.'d  in  1913.  The  primary  metalhc  minerals  of  the  ores 
are  gold,  silver,  pytite,  galena,  sphalerite,  pyrrhotite,  arsenopyrite, 
stibnite,  and  chalcopyrite.  The  economically  important  minerals 
are  guld  and  silver,  th*^  silver  occuning  alloyed  with  the  native  gold. 


^IJK  <"»»fc*t  iMomois  ov  jlusu,  ma. 

Secondary  minerals  found  in  the  vraatimed  outorops  of  the  tvjjib 
are  of  GtUe  tmportaooe.  limonite  is  tin  mi»t  common  ozidatum 
product.  Hie  relatiTB  abnndaoM  of  Uu  gangue  and  metallio  ore 
ininerals  u  not  kiunrn,  bu  t  &e  so^^idfla  are  not  partuala4j' abniidaid 
in  moat  of  the  one. 

OOLIMlClXn  PKMnOTB. 


The  fdlowing  deacriptaoDs  are  baaed  a^  Axai  'rinta  to  the  iKoper- 
ties  examined,  Bupplemented  by  (Ace  ezan^ation  of  the  apecamenB 
ooDected  at  each  property.  AS  the  prfiqtecti  in  the  diatriot  wtm 
not  viaited,  but  enon^  we^  aeen  to  pennit  gmeral  ooachwonB  to 
be  f  i»med  r^arding  tiw  occuirence  <tf  the  ore  bodiea.  Hm  deeei^ 
tJooB  are  groaped  by  s^arate  fiorda  and  baya  ao  f  ar  as  poanble,  and 
these  fiordfl  ore  conndered  in  geographic  orier  from  ncnth  to  soaflu 
The  ammgement  of  localitiea  in  each  fiend  haa  no  aigmfioance  as  to 
rehitive  importance  of  the  separate  prospects,  nor  is  tibe  amount  of 
space  devoted  to  a  prospect  any  measure  of  ita  eoonmuo  Tvlue. 


Otnerai  amM&ont. — Good  gold-quarti  float  has  been  lepoited  on 
the  upper  end  of  Collie  Fiord  and  conmderable  staking  haa  heea  done, 
but  the  Minor  prospect  is  the  only  one  on  which  any  undeif;round 
development  work  has  been  done.  Some  gold-quartz  float  is  also 
said  to  have  been  found  near  WiUiams  Glacier,  and  an  arsenopyrite 
ledge  is  reported  in  the  mountains  at  the  head  of  CoghUl  River.  The 
Point  Pakenham  prospects  are  described  together  under  the  heading 
Barry  Arm,  and  the  Avery  Kiver  and  Golden  prospects  are  con- 
sidered under  separate  headings. 

Cann  tfe  MItiot  ■prospect. — The  prospect  of  J.  H.  Cann  and  C.  J. 
Minor  is  on  the  east  side  of  College  Fiord,  about  2  miles  north  of  the 
mouth  of  Coghill  River.  The  development  work  consists  of  a  tunnel 
near  sea  level,  about  65  feet  long,  and  some  stripping  along  the  ledge 
above  the  tunnel  and  on  a  vein  at  an  elevation  of  250  feet.  The 
country  rock  at  the  tunnel  is  slate  and  massive  graywacke  cut  by 
an  acidic  dike.  The  vein  is  closely  associated  with  the  dike,  in  places 
cementing  the  shattered  dike  rock.  The  tunnel  is  driven  S.  9°  W. 
along  a  fault  that  intersects  both  dike  and  vein.  ,  The  quartz  e^meed 
ranges  in  width  from  a  few  inches  to  6  feet.  The  dike  has  a  maximum 
observed  width  of  5  feet.  Some  calcite-bearing  quartz  stringers 
cut  the  graywacke  at  the  mouth  of  the  tunnel.  The  country  rock 
at  the  upper  showing  is  graywacke.  The  vein  is  about  3  feet  wide  aztd 
is  exposed  for  20  feet.  It  strikes  approximately  N.  56"  W.  and  h 
a  vertical  dip.  The  walls  are  free  but  show  no  gouge.  The  n 
zatton  appears  to  be  slight  in  both  veins.  Quartz,  oa] 
sphalerite,  and  chalcopyrite  were  recor"'"'"'  '"  ** 
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AVUT  SITXB. 

Cordey  <fe  Mc  Chesney  prospects.  — These  prospects  were  not 
visited,  and  the  information  regarding  them  given  below  was  ob- 
tained from  W.  M,  Conley,  The  Bluebell,  Peraeverance,  and 
Whistler  claims  are  said  to  be  on  the  north  side  of  Avery  River 
between  2  and  3  milee  from  its  mouth.  The  development  work 
consists  of  a  40-foot  tunnel  on  the  Bluebell  claim,  a  10-foot  shaft 
on  the  Whistler,  and  some  stripping.  The  first  two  claims  are  re- 
ported to  have  been  located  in  September,  1911,  by  W.  M,  Conley 
and  R.  J.  McChesney.  The  vein  on  the  Bluebell  is  18  inches  to  8 
feet  wide,  that  on  the  Whistler  3  feet  wide,  and  that  on  the  Persever- 
ance several  feet.  All  three  veins  are  said  to  be  traceable  for  con- 
siderable distances.  Ore  specimens  from  the  Peraeverance  shown 
to  the  writer  were  bluish  quartz  with  few  sulphides.  In  specimens 
from  the  Whistler  claim  the  quartz  carried  galena,  pyrite,  and 
chalcopyrite. 

Prospect  of  Sweepstake  Mining  Oo. — ^The  Avery  River  prospect 
of  the  Sweepstake  Mining  Co.  is  on  the  north  side  of  Avery  River, 
above  timber  lintf,  about  2  miles  from  the  mouth  of  the  river.  The 
developments  by  the  company  include  a  100-foot  tunnel,  an  18-foot 
shaft  filled  with  water  at  time  of  the  writer's  visit,  a  trail  from  the 
mouth  of  the  river  to  the  workings,  a  log  cabin,  and  a  sawmill  at  the 
mouth  of  Avery  River.  The  veins  were  discovered  in  November, 
1911,  by  Charles  Elwood  and  John  Reuef.  Development  work  is 
reported  to  have  been  started  about  March,  1912.  Several  tons  of 
good  ore  taken  from  the  shaft  are  said  to  have  been  shipped  to 
Valdez  in  the  spring  of  1912. 

The  shaft,  which  is  at  an  elevation  of  about  1,880  feet,  was  sunk 
on  a  fissure  6  feet  wide,  the  ore  shoot  in  which  had  a  maximum 
width  of  16  to  18  inches  and  a  length  as  stripped  of  about  20  feet. 
The  fissure  strikes  N.  65°  W.  and  dips  45°  W.  in  a  thin-cleaved  slate 
country.  At  the  east  end  of  the  workings  the  fissure  was  5  feet  wide, 
but  oidy  the  4  inches  of  the  fissure  filling  next  the  hanging  wall  car- 
ried quartz  veins.  The  rest  of  the  fissure  filling  consisted  of  black 
slate  with  a  few  small  cross-cutting  quartz  stringers.  The  tunnel 
was  driven  at  an  elevation  of  1 ,850  feet  to  intersect  this  fissiu«.  The 
rock  in  the  tunnel  consists  of  sheared  slates  and  graywackes  and 
white,  barren-looking  quartz  stringers. 

A  few  hundred  feet  east  of  the  tunnel  there  is  a  well-defined  quartz 
vein,  with  aa  east-west  strike  and  a  vertical  dip,  cutting  the  schis- 
toeify  of  the  sUte  graywacke  country.  The  width  of  the  fissure  varies 
from  10  inches  to  6  feet.  The  qmirtz  is  from  3  to  36  inches  wide 
and  in  many  places  fills  the  entire  fissure.  Near  the  upper  end  of 
the  outcrop  the  fissure  ranges  in  widtii  from  ;1  to  6  feet.  It  contains 
!»  well-dofined  vein,  but  includes  numerous  quartz  stringers,  some 
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The  gangue  minerals  of  the  ores  include  quartz,  calcite,  a  brown- 
weathering  carbonate,  feltlspar,  and  chlorite.  The  metallic  minerals 
are  arsenopyrite,  pyrite,  pyrrhotite,  chalcopyrite,  and  gold.  Limo- 
nite  is  present  as  a  surficial  oxidation  product  of  tlic  sulphides. 

North  Star  dalm. — The  North  Star  claim  is  on  the  north  side  of 
Avery  River,  some  distance  west  of  the  veins  of  the  Sweepstake 
Mming  Co.  The  vein  is  reported  to  have  bt>en  located  in  1911  by 
John  E.  Groth,  Thomas  J.  Davis,  E.  S.  Malone,  Harry  ThLsted, 
William  McKnight,  Charles  Stevens,  and  Felix  Wilson.  The  develop- 
ment work  consists  of  a  53-foot  incline  shaft  with  two  short  drifts,  llJ 
and  15  feet  in  length,  along  the  lead  at  the  bottom  of  the  shaft, 
and  a  crosscut  tunneJ,  20  feet  in  lei^h,  driven  in  1013,  at  an  altitude 
of  about  1,620  foet.  The  shaft,  which  is  at  an  elevation  of  1,725  foot, 
is  simk  on  a  fissure  strikmg  about  S.  60°  W.  and  dipping  CO"  N.  The 
fissure,  5  feet  in  T^-idth'at  the  surface,  is  in  a  sheared  slate  an<i  gray- 
wacke  country  rock.  The  fissure  filling  appears  to  consist  of  sheared 
slates  and  graywackes,  with  closely  packed  stringers  and  lenses  of 
quartz  lying  parallel  to  the  fissure  walls.  The  ore  ranges  in  width 
from  6  to  30  inches  but  is  said  to  average  about  2-feet.  The  lead  is 
reported  to  outcrop  in  spots  for  about  the  length  of  a  claim.  The 
quartz  is  said  to  pan  well  and  to  give  good  assay  returns. 

Morning  Star  claim. — Infonnation  regarding  the  Morning  Star 
tJaiin,  which  was  not  ^'isited,  was  obtained  from  Jolin  E.  Groth,  who, 
with  E.  S.  Malone,  diacovered  it  July  25,  1913.  A  10-foot  shaft  has 
been  sunk  on  a  vein,  which  shows  a  width  of  4  feet  in  the  bottom  of  the 
shaft,  though  in  other  places  it  is  much  narrower.  It  is  said  to  be 
traceable  for  3  claim  lengths.  The  Morning  Star  claim  is  about  2 
elaims  distant  from  the  North  Star  claim. 

Consolidated  claims. — The  infonnation  regarding  the  Cpnaolidated 
claims,  which  were  not  visited,  was  furnished  by  John  E.  Groth.  They 
are  on  the  north  aide  of  Avery  River  and  adjoin  the  Morning  Star 
claim.  The  owners  in  1913  were  said  to  be  John  E.  Groth,  T.  J. 
Davis,  H.  Thisted,  E.  S.  Malone,  William  McKnight,  and  Charlts 
Stevens.  The  development  work  consists  ot  a  10-foot  shaft  on  a  vein  ■ 
striking  northeast  and  ranging  in  width  from  6  inches  to  2  feet. 

aoij>xM  AjTD  vicnnrr. 

Nugget  daim. — The  Nugget  claim  is  above  timber  line,  at  an  eleva- 
tion of  1,700  feet  on  the  mountain  northeast  of  Golden.  The  veins 
were  discovered  by  Stephen  Roe  Aiigust  14,  1911.  No  development 
work  was  done  in  1911.  The  development  work  in  1913  consisted  of 
a  tunnel  with  about  175  feet  of  underground  workings,  a  shallow  shaft 
at  the  upper  showing  (original  discovery),  some  stripping,  and  a  trail 
from  the  shore  to  the  property.  A  shipment  of  ore  from  both  show- 
ings is  reported  to  have  yielded  good  returns. 
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The  country  rock  of  the  ore  bodies  is  graywacke  and  black  slate. 
The  two  ore  bodies  are  about  700  feet  apart.  The  original  discovery 
is  reported  to  be  a  4  to  10  inch  vein,  traceable  70  feet,  with  a  north- 
east strike  and  nearly  vertical  dip.  The  timnel  is  driven  on  the  lower 
showing,  a  fissure  4  to  30  inches  wide,  with  a  length  of  about  200  feet. 
At  the  mouth  of  the  tunnel  this  fissure  strikes  N.  80®  E.  and  dips  75®  N. 
At  the  east  end  of  the  vein  the  lead  makes  a  curve  southward,  the  last 
10  feet  having  a  northerly  strike  and  a  vertical  dip.  The  fissure 
filling  consists  of  sheared  slate  and  graywacke.  The  quartz  in  the 
fissure  varies  from  only  a  little  in  places  to  a  solid  vein  20  inches  wide. 
The  gangue  is  quartz,  with  some  calcite  and  considerable  chlorite. 
The  metallic  ore  nunerals  include  gold,  silver,  galena,  and  pyrrhotite. 
The  ore  is  said  to  contain  chalcopyrite  and  pyrite.  Limonite  occurs, 
as  usual,  as  an  alteration  product  of  the  iron-bearing  sulphides. 

Mayflower  vein. — ^The  Mayflower  lead  crosses  the  crest  of  the 
moimtain  northeast  of  Golden  at  timber  line.  Only  a  little  open-cut 
work  on  the  lead  is  reported.  The  coxmtry  is  the  usual  slate  and 
graywacke.  The  lead  is  an  8-foot  fissure,  striking  southwest  and 
dipping  70°  W.  Stringers  of  quartz,  from  2  to  8  inches  in  width, 
are  reported  in  the  sheared  fissure  filling.    Low  assays  are  reported. 

Golden  Wonder  No.  9  daim. — The  Golden  Wonder  No.  9  claim  is 
above  timber  line  on  the  mountain  northeast  of  Golden,  about  IJ 
miles  from  the  town.  The  vein  is  said  to  have  been  located  July  31, 
1911 ,  by  Charles  Anderson  and  Louis  Little.  The  developments  con- 
sist of  a  deep  30-foot  open  cut  along  the  lead  at  an  elevation  of  1,440 
feet,  and  some  stripping.  The  coxmtry  rock  is  chiefly  slate  with 
some  massive  graywacke.  The  beds  are  folded  and  sheared.  The 
ore  lies  in  a  wellAlefined  fissure  striking  southwestward  and  dipping 
70°  N.  The  fissure  ranges  in  width  from  8  to  44  inches,  and  is 
traceable  for  over  250  feet.  The  fissure  filling  consists  of  crushed 
slate,  in  some  places  with  little  or  no  quartz.  In  other  places  quartz 
occurs  as  long  and  narrow  stringers  and  lenses  lying  parallel  to  the 
walls  of  the  fissure.  At  the  open  cut  the  fissure  is  44  inches  wide  and 
contains  a  3-foot  quartz  lens  about  100  feet  long.  The  hanging  wall 
side  of  this  large  quartz  lens  is  smooth  and  shows  horizontal  slicken- 
sides,  and  there  is  an  inch  of  gouge  on  the  hanging  wall. 

The  nonmctallic  ore  minerals  include  quartz  and  small  amounts  of 
calcite  and  chlorite.  The  gold  is  free.  The  sulphides  are  present 
as  tiny  specks  in  the  ore  and  include  pyrrhotite,  pyrite,  chalcopyrite, 
arsenopyrite,  and  sphalerite.  Limonite  occurs  as  a  siirface  altera- 
tion product  of  the  sulphides.  Assays  ranging  from  $30  to  $100  are 
reported  on  this  ore. 

Frodenburg  <fc  Bloom  daim. — The  Frodenburg  &  Bloom  claim  is 
at  an  elevation  of  1,150  feet  on  the  mountain  northeast  of 
It  is  near  the  Golden  Wonder  No.  9,  and  was  located 
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by  Axel  Frodenburg  and  Charles  Bloom.  The  only  development 
work  consists  of  a  little  stripping.  The  country  rock  is  chiefly  gray- 
wacke.  The  fissure  strikes  S.  80°  W.  and  dips  60°  N.  At  one  place 
a  quartz  lens,  10  to  IS  inches  wide  and  traceable  45  feet,  fills  the 
entire  fissure.  About  50  feet  farther  uphill  a  25-fnot  stripping  ex- 
poses a  lO-inch  fissure  m  graywacke  with  8  Indies  of  quartz.  A  few 
fine  colors  are  reported  to  be  obtainable  fi-om  this  quartz  by  panning. 
Mountain  claim. — The  Mountain  claim  is  located  on  a  fissure  that 
is  reported  to  be  the  extension  of  the  fissure  on  the  Goldeu  Wonder 
No.  9  claim.  It  is  at  an  elevation  of  about  450  feet  in  the  timber  on 
tlie  mountain  northeast  of  Golden.  The  country  rock  is  slate  and 
graywacke.  The  development  work  in  1913  consisted  of  open  cuts 
and  stripping.  The  fissure  is  about  8  feet  wide,  strikes  S.  70°  W.,  and 
dips  85°  W.  Numerous  small  quartz  stringers  and  bunches  of  quartz 
lie  in  the  fissure  filling,  parallel  to  the  walla.  Most  of  the  stringers 
are  short  and  the  largest  have  thicknesses  of  2  to  3  inches.  The  ore 
contains  much  vein  chlorite. 

Lucky  Swede  claim. — The  T^ucky  Swede  vein  is  at  the  foot  of  the 
south  slope  of  the  mountun  northeast  of  Golden,  a  short  distance 
from  the  town.  Tlie  lowest  outcrop  ia  at  an  elevation  of  about  800 
feet.  The  vein  was  discovered  and  located  in  the  summer  of  1911 
by  Charles  Anderson  and  Louis  little.  The  development  work  in 
1913  consisted  of  a  little  stripping  and  trail  cutting.  The  country 
rock  comprises  slate  and  graywacke.  The  ore  body  is  a  quartz-filted 
fissure  striking  S.  60°-7O''  W.  and  dipping  steeply  to  the  southeast 
(77°-85°).  The  van  ia  traceable  for  several  hundred  feet.  Its 
width  varies  from  8  to  44  inches.  The  maximum  width  of  solid 
quartz  is  36  inches,  but  the  average  width  ia  only  2  feet.  The  fissure 
in  some  place  includes  a  Uttle  sheared  slate  and  graywacke.  The 
walls  of  the  vein  are  in  most  places  frozen.  Where  the  walls  were 
free  no  gouge  was  observed.  The  quarts  shows  a  little  secondary 
banding  parallel  to  the  walls. 

This  vein  is  only  slightly  mineralized.  The  ore  pans  free  gold  and 
assays  ran^ng  from  $1  to  $14  are  reported.  No  sulphides  were  seen 
in  the  ore. 

Oolden  Wonder  No.  1  daim. — ^TTie  Golden  Wonder  No.  1  is  a  short 
distance  east  of  Golden,  at  the  foot  of  the  mounttun,  on  the  northeast 
side  of  the  town.  It  was  discovered  and  located  July  31,  1911,  by 
Charles  Anderson  and  Louis  Little.  The  development  work  in  the 
fall  of  1913  consisted  of  a  10-foot  adit  tunnel  with  a  15-foot  approach, 
at  an  elevation  of  350  feet,  and  some  stripping  along  the  ledge.  A 
ton  of  the  ore  is  said  to  have  been  shipped  to  Tacoma. 

The  country  rock  is  the  usual  slate  and  graywacke.  The  ore  body 
lies  in  a  fissure  that  is  reported  to  be  traceable  for  more  than  2,000 
feet.    The  fissure  strikes  S.  60°  W.  and  dips  70°  N.  and  varies  in 
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width  from  2^  to  4  feet.  Tlie  fissure  filling  consists  of  shattered  and 
sheared  slate  and  grajrwacke  with  lenses  and  stringers  of  quartz 
parallel  to  the  walls.  At  the  tunnel  the  quartz  ranges  from  narrow 
seams  to  stringers  8  inches  wide.  The  stripping  at  the  discovery 
exposes  the  lead  for  about  75  feet.  Here  the  quartz  ranges  in  width 
from  1  to  6  inches.  At  an  elevation  of  590  feet  only  a  few  quartz 
stringers  show  in  an  8-foot  strip  of  the  fissure.  The  maximum 
width  of  solid  quartz  reported  is  10  inches. 

The  quartz  is  hard  and  bluish  white.  Secondary  banding  parallel 
to  the  walls  appears  in  places.  A  small  amount  of  calcite  occurs  as  a 
gangue  mineral.  The  metallic  minerals  recognized  in  the  ore  are 
gold,  galena,  and  arsenopyrite.  The  fissure  filling  is  said  to  assay  $4 
to  $5  in  gold  per  ton,  and  assays  as  high  as  $96  per  ton  are  reported 
from  the  quartz. 

Arrowhead  claim. — ^The  Arrowhead  claim  was  located  by  H.  C.  and 
H.  K.  Johnson  January  1,  1913.  It  is  on  the  shore  south  of  Golden 
near  the  entrance  to  the  small  bay  on  which  (jolden  is  situated.  The 
development  work  at  the  time  of  the  writer's  visit  comprised  a  20-foot 
adit  tunnel,  a  little  stripping,  and  a  cabin.  The  country  rock  is  slate 
and  graywacke.  The  tunnel  is  driven  S.  70**  W.  along  a  vertical  fis- 
sure parallel  to  the  shore.  The  mdth  of  the  fissure  varies  from  6 
inches  to  8  feet,  and  it  appears  to  be.  traceable  for  several  hundred 
feet.  The  fissure  filling  consists  of  sheared  slate  carrying  quartz 
stringers  parallel  to  the  walls.  The  amount  of  quartz  in  the  tunnel 
varies  from  a  few  stringers  to  a  mass  that  is  reported  to  fill  the  entire 
face  of  the  tunnel.  On  the  shore  along  the  line  of  the  fissure  there  is 
a  quartz  outcrop  125  feet  long  by  8  feet  wide,  with  2  feet  of  slate  and 
with  quartz  stringers  on  the  east  wall.  This  quartz  occurs  as  closely 
packed  lenses.  The  ore  appears  to  be  only  slightly  mineralized.  It 
contains  few  sulphides,  only  pyrite  having  been  observed. 

Griset  claims, — ^Along  the  rfiore  near  Golden  Edwin  Griset  has 
located  several  claims  on  which  little  development  work  has  been 
done.  A  6-foot  shaft  has  been  sunk  on  a  lead  that  is  traceable  for 
about  75  feet.  A  quartz  lens  5  feet  thick  outcrops  on  the  shore. 
The  shaft  exposes  an  18-inch  vein  of  white  quartz  that  strikes  south- 
west and  dips  north  on  one  side  of  the  shaft.  A  mass  of  shattered 
graywackes  32  inches  wide,  with  quartz  seams,  forms  the  opposite  side 
of  the  shaft.  A  10-foot  tunnel  just  west  of  the  post  ojffice  crosscuts 
a  33-inch  fissure  striking  S.  65®  W.  and  dipping  55**  N.  The  country 
rock  is  the  usual  slate  and  graywacke.  The  fissure  is  reported  to  be 
traceable  about  300  feet.  Gouge  occurs  on  both  walla  and  quartz 
lenses  and  stringers  appear  in  the  fissure  filKng.  About  22  inches  of 
quartz  shows  in  the  north  wall  of  the  tunnel  bot  mkf  9k 
stringers  in  the  fissure  on  the  south  walL 
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The  Keynote  claim  is  about  a  mile  south  of  Golden  and  about  400 
foet  from  the  shorn,  on  tho  north  bank  of  a  small  stream,  at  an  eleva- 
tion of  75  to  100  feet.  This  claim  was  located  September  7,  1913,  and 
at  the  time  the  property  waa  visited  tJie  lead  had  been  stripped  about 
40  feet.  The  vein  ranges  in  width  from  3  to  6  feet.  The  quartz  is 
surface  showings  is  much  shattered  and  breaks  free  from  tho  hanging 
wall  with  a  Uttle  gouge.  Buncbea  of  quartz  also  occur  in  the  country 
slate  and  graj-wacke.  Sulphides  are  scarce  in  the  ore,  and  orseno- 
pyrito  and  pyrite  were  the  only  ones  recognized.  The  ore  pans  line 
gold. 

Golden  Eagle  daim. — The  Golden  Eagle  lode  outcrops  on  the  steap 
tiniberod  north  slope  of  the  mountain  south  of  Golden,  betwetm  5O0 
and  fiOO  feet  above  sea  level.  This  prospect  is  said  to  have  boon  dis- 
covered late  in  August,  1911,  by  Charles  Anderson  and  Louis  Little, 
A  large  gold-bearing  quartz  bowlder,  weighing  about  a  Ion,  was 
foiind  on  tho  south  side  of  tho  lagoon  on  this  claim.  This  bowlder 
was  broken  up  and  shipped  to  the  stamp  mill  at  Valdez  in  September, 
1911,  and  ia  reported  to  have  yielded  842.  A  sHpment  of  ore  is  also 
reported  to  have  been  made  from  this  property  in  1913.  The  devel- 
opment work  consists  of  two  tunnels,  155  and  45  feet  in  length,  and 
a  trail  to  the  property  from  the  shore. 

Tho  country  rocks  are  black  slates  and  dark-colored  graywackiw, 
much  folded  and  faulted.  Tho  ore  deposit  appears  to  bo  a  stringer 
lod«,  in  the  folded  and  faulted  slates  and  gruywackos.  It  is  reporled 
to  be  traceable  400  or  500  feet.  The  lode  varies  in  width  from  2 
inches  to  10  feet  or  more.  At  the  mouth  of  the  upper  tunnel  it  is 
about  10  feet  wide.  In  the  bluff  between  the  two  tunnels  no  lead 
dhows,  the  graywacke  walla  apparently  coming  together  oad  cutting 
it  out.  The  lode  strikes  about  S.  20"  W.  and  has  a  vertical  dip.  The 
distribution  of  quartz  is  very  irregular.  Masses  of  quartz,  the  lai^est 
IS  inches  across,  occur  in  the  lower  tunnel,  which  is  driven  in  slate 
along  a  slate-graywacke  contact.  Hie  slate  carries  numerous  quartz 
stringers  parallel  to  the  contact.  At  some  places  2  to  4  feet  of  solid 
quartz  can  be  seen  in  the  lode;  at  others  the  quartz  occurs  as  numer- 
ous narrow  stringers. 

The  gangue  is  predominantly  quartz  but  contains  also  chlorite. 
Gold  occurs  native.  Few  sulphides  are  seen  m  t^e  ore,  pyrrhotite 
being  the  only  one  recognized.  Assays  are  reported  ranging  from 
blanks  to  $175  per  ton.  A  10-foot  sample  over  the  mouth  of  the  upper 
tunnel  is  said  to  have  assayed  $9.20. 

H.  M.  Carter  daims. — The  O.  K.  No.  1  and  New  York  claims  of 
H.  M.  Carter  were  located  in  the  fall  of  1911.  They  lie  north  of  the 
Tobon  and  Stanton  prospect,  at  an  elevation  of  1,750  foet  on  the  west 
slope  of  the  mountain  south  of  Golden,  about  1  i  miles  from  the  settle- 
ment.   The  only  development  in  September,  1913,  was  a  short  open 
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cut.  The  country  rock  is  schistose  slates  and  graywackes.  The  ore 
deposit  consists  of  a  series  of  small  parallel  fissures  carrying  quartz 
stringers  and  lenses.  The  largest  fissure  ranges  in  a  width  from  4  to  12 
inches.  The  maximum  width  observed  on  any  body  of  quartz  was 
10  inches.  The  fissures  strike  S.  70°  W.  to  S.  85"*  W.  and  have  a  ver- 
tical dip.  The  ore  carries  considerable  fine  gold  and  is  reported  to 
yield  good  assays. 

Tolson  <k  Stanton  prospect. — The  prospect  of  Michael  Stanton  and 
C.  P.  Tolson  lies  between  1,500  and  1,600  feet  above  sea  level  on  the 
mountain  about  2  miles  south  of  Golden.  It  was  discovered  and 
located  in  September,  1911,  by  the  present  owners.  The  develop- 
ment work  in  September,  1913,  consisted  of  a  timnel  about  155  feet 
in  length  and  some  stripping  along  the  lead.  An  arras tre,  a  cabin, 
and  a  trail  to  the  shore  were  also  built. 

The  country  rock  consists  of  closely  folded  slates  and  graywackes. 
The  ore  deposit  occupies  a  fissure  from  2  to  5  feet  wide,  which  is  trace- 
able about  300  feet.  The  fissure  has  a  southwest  strike  and  a  vertical 
dip.  The  fissure  filling  consists  of  sheared  slate  and  graywacke  with 
stringers  and  lenses  of  quartz  parallel  to  the  walls  of  the  fissure.  The 
amount  of  quartz  in  the  fissure  varies  from  place  to  place.  The 
widest  quartz  lens  or  stringer  was  24  inches  across.  At  an  elevation 
of  1,620  feet  a  10-inch  quartz  stringer  extends  into  the  west  wall  of 
the  fissure.  At  an  elevation  of  1,660  feet  a  line  of  quartz  outcrops 
extends  50  feet  southwestward  from  the  fissure.  In  places  only  a 
few  small  quartz  stringers  occur  in  the  fissure. 

The  gangue  minerals  are  quartz,  calcite,  and  chlorite.  The  metallic 
ore  minerals  are  gold,  arsenopyrite,  sphalerite,  pyrite,  and  pyrrhotite. 
Some  arsenopyrite  impregnates  the  slate  country  rock. 


Paymaster  lode. — The  Paymaster  lode  was  not  visited,  and  the 
information  regarding  it  given  here  was  obtained  from  the  locator, 
Peter  Black,  who  discovered  and  located  it  in  the  fall  of  1912.  It  is 
above  timber  line  on  a  mountain  on  the  east  side  of  Barry  Arm,  about 
li  miles  from  the  shore.  The  veia  is  reported  to  strike  about  north 
and  to  be  traceable  for  200  to  300  feet.  Its  width  ranges  from  IJ  to 
3  feet.  Pans  and  assays  of  gold  ranging  from  $18  to  $88  per  ton  are 
reported. 

Walters,  Brasslin  dk  AUcinson  prospect. — The  prospect  of  A.  W. 
Walters,  J.  Brasslin,  and  Robert  Atkinson  is  1 J  miles  from  Barry  Arm, 
on  the  west  side  of  a  stream  that  flows  into  Barry  Arm  just  west  of 
Point  Pakenham.  Float  was  found  in  1911  in  a  small  creek  that 
crosses  the  ledge,  which  was  discovered  July  2,  1913.  A  lower  cross- 
cut tunnel,  52  feet  long,  at  an  elevation  of  265  feet,  an  upper 
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tunnely  25  feet  long,  at  an  elenratkm  of  300  feet^  open  calm,  azidBtr^. 
ping  comprised  the  development  work  in  September,  1913. 

The  country  rock  is  .the  usual  slate  and  graywackB.  The  ore  deposit 
is  a  small  vein,  which  is  traceable  about  170  feet.  At  the  vppft 
tunnel  the  vein  ranged  in  width  from  2  to  8  inohesy  but  its  avenge 
width  was  about  3  inches.  It  strikes  N.  21^  B.  and  dips  vertical^ 
at  the  tunnel  and  shows  a  thin  gouge  on  both  walk.  At  one  phee  it 
is  ofbet  2  feet  by  a  small  fault.  About  20  feet  south  of  the  mouth  ol 
the  tunnel  the  course  of  the  vein  swing9  round  to  N.  40^  E.  A  few 
barren-looking  quartz  stringers  occur  in  different  parts  of  the  lower 
crosscut  tunnel.  The  vein,  which  is  crosscut  at  the  face  of  this  tunnel, 
has  a  strike  of  N.  11^  E.  and  a  vertical  dip.  The  east  wall  is  free,  with 
gouge;  the  hanging  wall  is  frozen.  Arsenopyrite  oocurs  in  consider- 
able quantity  in  th^  ore,  some  stringers  of  solid  anenopyiite  an  inch 
thick  being  seen.  The  other  metallic  ore  mineralfl  are  galenai  gold, 
and  sphalerite.  The  oxidized  outcrop  of  the  ore  body  is  reported  to 
yield  big  pans.    Assays  of  the  ore  are  said  to  range  from  923  to  $88. 

Simanian  dk  MJia  prospect. — ^The  prospect  of  J..L.  Simonton  and 
Fred  Mills  is  in  the  timber  on  the  northeast  side  of  Barry  Aim,  about 
a  mile  from  shore,  at  an  elevation  between  900  and  1,000  feet.  Hie 
Alaska  Wonder  ledge  was  discovered  and  staked  July  4,  1913.  Hie 
development  work  consists  of  stripping  the  vein  and  cutting  a  trail 
to  the  property.  The  country  rock  is  graywacke  and  some  slate. 
The  ore  body  has  been  traced  about  200  feet.  It  varies  in  width  from 
6  inches  to  5f  feet  of  solid  quartz.  The  walls  are  in  most  places 
frozen,  but  in  some  places  break  free,  without  gouge.  The  lead 
strikes  a  little  west  of  north  and  has  a  vertical  dip.  At  an  elevation 
of  1,025  feet  a  nearly  parallel  4-foot  quartz  vein  joins  this  vein.  In 
places  these  veins  consist  of  shattered  graywacke  and  numerous 
branching  stringers  of  white  quartz.  The  ore  minerals  are  galena, 
pyrite,  chalcopyrite,  and  gold. 

About  400  feet  north  of  this  ledge  is  a  large  outcrop  of  quartz  10 
to  12  feet  wide,  which  has  been  traced  for  about  50  feet  by  a  series 
of  open  cuts.    This  quartz  appears  to  be  but  slightly  mineralized. 

Prospects  of  Charles  Cameron, — The  three  prospects  of  Charies 
Cameron  are  on  Barry  Arm,  on  the  west  side  of  Point  Pakenham. 
Two  of  the  prospects  are  at  sea  level  and  close  to  the  shore;  the  other 
is  in  the  timber  at  an  elevation  of  785  feet,  about  three-fourths  of  a 
mile  north  of  Point  Pakenham. 

About  200  feet  from  the  shore  is  a  vein,  which  was  located  in  the 
spring  of  1912.  It  occupies  a  small  well-defined  fissure  striking  north 
and  dipping  50^  E.  The  width  of  the  vein  varies  from  4  to  20  infrliBi, 
averaging  between  10  and  15  inches.  It  has  been  stripped  about  101^ 
feet.  The  coimtry  rock  is  slate  and  thin  banded  aigOUte,  IhiJ 
wall  of  the  vein  is  free  but  shows  no  gouge.     In  the 
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tunnel  a  thin  gouge  lies  along  the  hanging  wall.  The  vein  shows  sec- 
ondary banding  parallel  to  the  walls.  The  quartz  is  white^  and  in 
places  is  vuggy  and  contains  coarse  quartz  crystals^  though  at  other 
places  it  is  fine  and  compact.  The  mineralization  is  slight.  Free 
gold  is  reported,  and  calcite,  arsenopyrite,  chalcopyrite,  and  pyrite 
were  recognized  in  the  ore.  The  ore  contains  also  a  cream-colored 
carbonate  with  curved  cleavage  surfaces. 

Near  by  on  the  shore  another  quartz  vein  is  exposed  in  a  15-foot 
vertical  bluflf.  This  vein  was  located  June  30,  1912.  The  country 
rock  is  slate  and  graywacke.  The  strike  is  apparently  N.  45^  W.; 
the  dip  i3  20°  N.  at  the  foot  of  the  bluff  and  60°  N.  at  the  top.  The 
width  of  the  vein  ranges  from  8  to  15  inches.  The  walls  are  free  but 
show  no  gouge. 

The  Last  Chance  No.  2  claim  was  staked  May  2,  1913,  by  Charles 
Cameron.  It  is  at  an  elevation  of  about  775  feet  on  the  north  bank 
of  a  small  creek  about  three-fourths  of  a  mile  north  of  Point  Paken- 
ham.  The  country  rock  is  massive  graywacke  and  a  little  slate.  The 
vein  strikes  S.  10°  W.  and  dips  50°  W.  and  varies  in  width  from  3  to 
36  inches.  It  has  been  traced  about  150  feet.  The  walls  are  free  but 
show  no  gouge.  A  slight  secondary  banding  parallel  to  the  walls  is 
evident  in  some  places.  The  quartz  is  white,  is  vuggy  in  spots,  and 
contains  laige  quartz  crystals  and  a  few  specks  of  arsenopyrite.  The 
ore  is  said  to  pan  good  and  a  $13  assay  is  reported. 

Griset  dk  Benson  daim. — The  property  of  Edwin  Griset  and  O.  T. 
Benson,  on  the  east  side  of  Point  Pakenham,  was  not  visited,  and  the 
information  here  given  was  obtained  from  Edwin  Griset.  It  in- 
cludes Eureka  and  Spruce  groups,  which  were  located  in  the  spring 
of  1912.  The  developments  consist  of  a  30-foot  crosscut  tunneL 
open  cuts,  and  stripping.  The  ledge  has  been  traced  about  300  feet 
and  shows  an  average  width  of  3  feet  of  quartz,  with  a  maximum 
width  of  7  to  8  feet.    The  vein  has  a  nearly  vertical  dip. 

MitcheU  dk  Myers  mineralized  dike, — The  property  of  J.  E.  Mitchell 
and  W.  H.  Myers  is  on  the  south  side  of  Mitchell  Creek,  a  tributary 
to  Barry  Arm  from  the  south  near  the  mouth  of  the  arm.  The 
claims  are  timbered.  The  lowest  outcrop  of  the  ore  body  is  about 
30  feet  above  sea  level.  The  property  was  discovered  September 
2,  1912,  by  the  present  owners.  The  development  work  consists 
of  a  few  open  cuts.  An  acidic  dike,  67  inches  wide  at  the  lowest 
showing  and  6  feet  wide  at  the  upper  showing,  cuts  the  slate  coimtry. 
The  dike  strikes  8.  60°  W.  and  dips  63°-75°  W.  and  is  reported 
to  be  traceable  four  claim  lengths.    Between  the  two  showings 

TJsited,  a  distaiiee  of  aboiit  MOP  fa^  the  dike  is  concealed.  The  ore 
deposit  cwnitejMHMHM  Btringers  cementing 

the  ^uMttttbrn^^^^^^^^^^^^^^BISgli^  quartz 

striiiMBfei^^HIIHIi^^^^HHII^^^^HniflB,  occur  in  the 
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dike.  At  an  derktun  oS  ISO  feel  a  quartz  vein  3  incJies  wide,  will 
free  w»Bb,  Btxikt»  TS.  61*  W.  and  dips  60°  E.  A  few  quartz  stringen 
with  froxen  irallB  aho  otcur  here.  The  gaogue  minernU  of  the  on 
an  quarts  and  oalcitft  The  metallic  ore  minerals  are  ivrsenopyrite 
|[alcna,  and  gold.  Fyrito  is  also  ro))orte(i.  Assays  on  the  dike  tJuiu 
an  said  to  range  from  tl.40  to  $7.  Higher  assays  are  reported  oi 
the  qtiarta. 


BHaA  d>  Began  pntpeef.— The  prospect  of  Pet*r  Black  and  Willian 
Hbgan  vas  located  in  August,  1913,  on  the  north  side  of  Harrimjui 
Vkad,  a  abort  diatanee  east  of  the  foot  of  the  Serpentine  Glacier. 
The  elums  an  timbered.  Newspaper  accomits  state  that  a  200-fool 
adit  tonnd  was  driven  on  one  of  the  veins  during  the  winter  ol 

^Hie  conntiy  rock  CMisists  fif  graywatko  cut  by  much  altered  light- 
gray  fine  to  mediom  giaiiH'd  granite  dikes  and  masses.  Several 
nearly  paialkd  qtiarti  T*ins  are  rep.irted.  At  an  elevation  of  .350 
feet  an  IS-inch  qnartz^Ilod  fissure  strikes  N.  26°  TV.  and  dips  73°  W. 
in  graywaCke.  Faint  secondary  banding  parallel  tfj  tho  walla  shows 
in  places.  This  vwn  is  stripped  to  an  elevation  of  400  fwt.  A  fwf 
hnndnd  feet  northeast  of  this  vein  is  a  second  vein,  10  to  14  inches 
wide,  striking  N.  20*  W.  and  dipping  67°  W.  in  a  graywackt*  country 
rock.  Secondary  bonding  parallel  U)  tho  walls  shows  in  places. 
The  walls  are  free.  The  lowest  showing  on  the  property  is  at  an 
elevation  of  110  feet.  This  vein  cuts  a  massive  graj-R-acke  ledgfl 
and  a  vertical  granite  dike  6  feet  in  width.  A  large  granitic  mass 
is  intrusive  into  the  gra}"wacke  about  100  feet  east  of  tho  vein. 
The  width  of  the  vein  varies  from  2  to  S  inches.  Tho  strike  is 
N.  15°-40''  W.  and  the  dip  is  77°  E.  to  vertical.  The  ore  contains 
galena,  gold,  arsenopyritc,  and  sphalerite. 

Prospect  of  J.  W.  BeUer  and  M.  J.  Olson. — The  prospect  looatol 
by  J.  W.  Keiter  and  M.  J.  Olson  on  Point  Doran  about  August  27, 
1913,  was  not  visited.  The  information  regarding  tliia  propearty 
was  obtained  from  J.  W.  Reiter.  The  vein  is  located  within  500  feel 
of  the  tip  of  the  point.  The  quartz  ledge  ranges  in  width  from 
8  inches  to  3  feet  and  is  roiiorted  to  be  traceable  about  200  feet.  Tho 
same  partners  own  two  claims  farther  up  Harriman  Fiord,  on  wliich 
there  are  said  to  be  six  parallel  veins  in  graywacke.  These  veins 
show  from  8  to  30  inche^  of  quartz.  Stibnito  occurs  in  one  of  the 
veins  and  cbalcopyrite  and  galena  in  another. 

Sweepstake  Mining  Co. — Tho  property  of  tho  Sweepstake  Mining 
Co.,  on  Harriman  Kord,  is  above  timber  lino  on  the  south  side  of 
the  fiord,  near  its  head,  at  an  elevation  of  about  000  feet.  Tho  vmi, 
known  as  the  Imp,  is  said  to  have  been  discovered  in  July,  1912,  by 
Chria  Pederseo  and  Ole   Hanson.    Development  work   began  in 
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November,  1912,  and  ceased  in  February,  1913.  In  August,  1913,  the 
developmentF  consisted  of  a  150-foot  tunnel  and  some  stripping 
along  the  vein.  The  country  rock  comprises  inlerbedded  slates 
and  graywackes,  thin  bedded  in  places,  in  others  principally  gray- 
wacke,  cut  by  numerous  acidic  dikes  6  to  48  inches  thick.  TTie  vein 
fissure  crosses  one  of  these  dikes  at  the  mouth  of  the  tunnel.  The 
vein  is  well  exposed  for  about  150  feet.  It  strikes  east  and  dips 
85°  N.  at  its  upper  end,  and  strikes  S.  84"  W.  and  has  a  vertical  dip 
at  the  lowest  exposure.  The  width  varies  from  1  to  5  feet.  The 
upper  or  east  half  of  the  outcrop  averages  3  feet  in  width;  the  re- 
mainder of  the  vein  ranges  in  width  from  10  to  18  inches.  The  walk 
are  free  in  some  places  and  frozen  in  others.  No  gouge  is  visible. 
The  quartz  vein  filling  appears  to  stop  at  the  dike,  and  irregular 
bunches  and  stringers  of  quartz  cement  the  shattered  dike.  The 
narrower  parts  of  the  vein  are  the  more  mineralized.  Secondary 
banding  parallel  to  the  walls  is  also  prominent  in  the  narrow  part  of 
the  vein.  Gold,  arsenopyrite,  pyrite,  sphalerite,  galena,  chalco- 
pynte,  stibnite,  calcite,  and  quartz  were  observed  in  specimens 
taken  from  the  outcrop  and  obtained  from  the  tunnel  dump. 

Prospect  of  White  dk  Jones. — The  Skypilot  ledge,  located  by  Frank 
White  and  Harold  Jonee  in  September,  1912,  is  on  the  north  side 
of  Harriman  Glacier,  about  600  feet  above  sea  level.  This  pros- 
pect was  not  visited,  the  information  given  regarding  it  having 
been  furnished  by  Frank  White.  The  country  rock  b  conglomerate 
and  slate.  The  vein  is  reported  to  he  traceable  450  to  500  feet 
and  to  range  in  width  from  2  feet  at  the  lower  end  to  5  feet  at  the 
upper.  Gouge  occurs  on  both  walls.  The  vein  is  said  to  strike 
northwest  and  to  have  a  vertical  dip.  llie  ore  pans  free  gold  and  is 
Bud  to  assay  well. 

POmT  WXLU. 
BAKBIBOK    L&aOON   {HABBU   BLOUOH). 

Olsen  <Ss  Viette  daima. — The  Dominick  ledge  is  about  2  miles  from 
Fort  Wells,  at  an  elevation  of  1,300  feet,  on  the  north  side  of  a  cirque 
at  the  head  of  a  creek  draining  into  Harrison  Lagoon.  The  lead  is 
above  timber  line.  It  was  located  in  September,  1912,  by  Hogan 
Olsen  and  Dominick  'N^tte.  The  developments  in  the  fall  of  1013 
conosted  of  a  short  crosscut  tunnel,  some  striptnng,  and  a  trail  to  the 
sbore.    Eight  men  were  at  work  on  the  property  at  that  time. 

The  country  rock  consists  of  aigillites  and  graywackes  intrudocl  bv 
•  large  dike  or  boss  of  Lir.iltiin-^T.iiiMd  li^'lit  ;;iiiv  i).7i"ou8  rock 
The  ore  deposit  lies  in  a  well-d^ned  fissure,  3  to  4}  feet  wide,  with  a 
strike  of  S.  30°  W.  and  a  dmM||iM^n|  80*  E.  U>  vertical,  y^ 
fiwoie is  reported  to  ba  ttjj^^^^^^HupfsM.  The  Hliear  zoqa 
«am«  considefsUe  V|ri^^^^^^^^^|lhj>kee  is  the  ft^u 


(80  MTSEBAL   BES0UECE3  OF  ALASKA,  1913.  ^ 

Pilling  known  to  be  all  quartz,  A  maximum-  of  2  feet  of  quartz  h 
rtiported.  The  shattered  fissure  filling  is  id  places  sficified  and 
cemented  by  tjio  quartz.  Gouge  occurs  on  both  walls,  ranging  from 
tliin  HoaoiH  to  luynrs  4  inciieci  thick.  Quartz,  calcite,  pyrit^,  sphal- 
erite, gold,  and  chalcopjTita  occur  iii  the  ore.     The  gold  is  all  fine. 


Oranite  Gold  Mining  Co. — The  property  of  the  Granite  Gold  Mining 
Do.,  better  known  locally  as  tlie  Tatuni  property,  is  on  tlie  west  side 
of  Port  Wells  on  an  eastward-facing  tiniben'd  slope  bordering  a  small 
bight  in  the  coast  between  Hobo  Bay  and  Harrison  Lagoon.  The 
original  discovery,  at  an  elevation  of  about  580  feet,  is  on  the  end 
^e  between  the  Port  Wells  No.  1  and  the  Port  Wells  No.  2  claims. 
4  trail  extends  from  the  shore  to  the  workings. 

The  vein  was  discovered  July  19,  1912,  by  M.  L.  Tatum  and 
Jonathan  Erring,  and  a  shaft  was  sunk  on  the  vein.  About  5  tons 
of  ore  taken  from  the  shaft  are  said  to  have  been  shipped  in  Decem- 
ber, 1912.  The  developments  August  22,  1913,  included  a  30-foot 
incliuo  shaft,  a  170-foot  crosscut  tunnel  with  2  drifts  on  the  vein,  75 
and  60  feet  long,  150  feet  from  the  mouth  of  the  tumieli  surface 
stripping;  and  a  log  cabin.  The  Granite  Gold  Mining  Co.  was  incor- 
porated later,  additional  underground  development  work  was  done, 
and  H  mill  was  erected  during  the  winter  of  1913-14. 

Thf  ctiuntrj'  rock  consists  'if  interbcddcd  slates,  gra5T\-nckrs,  and 
bhir-Mwk  ,ui,'illi|.s  rut  l.y  hu-z>-  um.^0^  of  .■..ii^iHorflbly  nltcivd 
medium-grained  Ught^gray  to  greenish-gray  granite.  The  ore  deposit 
occupies  a  lissurc  striking  S,  75°  W.  and  dipping  60°  N,  in  the  shaft 
and  striking  N.  50°-72°  W.  and  dipping  43°-55°  N.  in  the  tunnel  and 
drifts.  The  width  of  the  fissure  varies  from  3  inches  to  3  feet  and 
greater  widths  are  reported  in  recent  developments.  The  lead  is 
traceable  on  the  surfaces  about  150  feet.  The  walls  are  free,  gouge 
showing  on  both  walls  in  the  upper  part  of  the  shaft.  The  walls 
in  the  shaft  are  slate  and  graywacke.  In  the  tunnel  and  the  drifts 
the  hanging  wall  is  granite.  The  fissure  filling  is  shattered  graywacke, 
quartz  veins  or  a  quartz  network  cementing  the  shattered  gray- 
wacke and  inclosing  the  angular  graywacke  fragments  in  a  network 
of  porous  white  crystalline  quartz. 

The  gangue  minerals  include  quartz,  calcite,  and  a  brownish- 
weathering  carbonate.  The  quartz  is  open  textured,  hke  a  mass  of 
interlocking  crystals.  The  metaUic  ore  nunerak  are  gold,  pyrite, 
sphalerite,  stibnite,  galena,  arsenopyrite,  and  chalcopyrite.  High 
assays  are  reported  from  some  of  this  ore. 


Beed,  Oauihier  S  Cooper  prospeci.— The  prospect  of  F.  W.  Reed, 
Burt  Gauthier,  and  H.  B.  Cooper  is  on  the  south  shore  of  Hobo  Bay 
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near  its  head.  It  was  located  in  June,  1912,  by  the  preeent  owners. 
The  developments  in  September,  1913,  included  a  160-foot  crosscut 
tunnel  at  an  elevation  of  about  40  feet,  a  shallow  shaft  on  the  lead 
about  60  feet  above  the  tunnel,  open  cuts,  stripping,  a  25-foot  adit 
tunnel  on  the  shore,  a  30-foot  winze  in  this  timnel,  and  a  log  cabin. 

The  coimtry  rock  consists  of  interbedded  black  slate  and  dark- 
gray  graywackes.  The  ore  body  occupies  a  fissure,  which  has  been 
stripped  at  intervals  for  800  or  900  feet.  The  fissure  strikes  between 
S.  30°  W.  and  S.  60°  W.  and  dips  about  70°  N.  It  ranges  in  width 
from  30  to  36  inches.  The  fissure  filling  is  crushed  slate  and  gray- 
wacke  with  quartz  stringers  and  lenses.  The  proportion  of  quartz 
varies  in  diflFerent  places  in  the  fissure.  The  width  of  the  quartz 
lenses  ranges  from  3  to  14  inches.  One  8-inch  lens  was  traceable 
25  feet.  Quartz,  calcite,  pyrrhotite,  chalcopyrite,  sphalerite,  and 
pyrite  occur  in  the  ore,  which  is  also  reported  to  assay  well  in  gold. 

BETTLE8  BAY. 

YaJcima  ledge, — The  Yakima  ledge  is  on  the  north  shore  of  Settles 
Bay  near  its  head.  It  was  located  June  12, 1912,  by  Joshua  Brereton, 
Teunes  Oome,  and  Ben  Howell.  The  developments  include  a  25-foot 
tunnel  and  some  stripping.  The  country  rock  is  graywacke  and  slate. 
The  tunnel  is  driven  along  a  vein  striking  N.  12®  E.  and  dipping  80° 
W.  This  vein  has  been  traced  60  feet.  The  width  of  the  fissure 
ranges  from  10  to  31  inches  and  the  width  of  the  contained  quartz 
ranges  from  10  to  31  inches  also,  although  in  places  there  is  as  much 
as  15  inches  of  crushed  slate  fissure  filling.  Secondary  banding  par- 
allel to  the  walls  is  evident  in  places.  The  walls  are  free  and  the 
hanging  wall  in  places  shows  heavy  gouge.  The  ore  contains  quartz, 
calcite,  gold,  pyrite,  sphalerite,  arsenopyritc,  galena,  chalcopyrite, 
and  pyrrhotite. 

Hermann  &  Eaton  prospect, — ^The  Hermann  &  Eaton  prospect  is 
on  Eaton  Creek  about  a  mile  northwest  of  the  head  of  Bettles  Bay. 
This  property,  known  as  the  Mineral  King  group,  is  said  to  have  been 
located  by  George  H.  Hermann  June  4,  1912.  The  developments 
include  an  incline  shaft,  reported  to  be  117  feet  deep,  a  65-foot  drift 
on  the  vein  at  the  bottom  of  the  shaft,  some  stripping  on  the  lead,  a 
shaft  house  covering  hoisting  engine,  pump,  and  boiler,  and  a  trail 
from  the  shore  to  the  property. 

The  country  rock  is  fine-grained  dark-gray  graywacke  and  argillite. 
A  large  dike  is  reported  to  cut  these  mctamorphic  rocks  about  100 
feet  from  the  vein.  The  ore  deposit  occupies  a  fissure  and  is  traceable 
about  200  feet.  The  fissure  strikes  N.  26°  W.  and  dips  45°  E.  at  the 
surface  and  50°  E.  in  the  lower  part  of  the  shaft.  The  width  of  the 
fissure  filling  is  from  2  to  6  feet  and  averages  about  3  feet.  The  pro- 
portion of  quartz  to  shattered  graywacke  in  the  filling  varies.     The 


iB;sr*  is  -JZ^Ji^i  :z.  'lit^  ^^n^^^L  75  fert  -wsesi  </  ifae-  ^laft,  where 
u  ^"^"g^  !•  ft-t^.^r;  '.  Sii!^^  wi^-  ^£id  cKvasSe  iBostH'  cf  quartz  but 
kxh^d^^  <ir.cii^  zr&TWMi^x.    Tv^K.rr-fii^  inrt  iel(?w  the  coDmr  c^  the 


.  :Z  iKLf*  :f  czAzM.  «frazr«:  k.  &  SSt-iaci;  fegore.     At  60  feet 


2r:.  r:J?il«^  v^.  :^  iac£tf£  cf  viieii  w  qowlz.  Hie 
IX  Ttiz^  jAThUA  Hji:  v^fc2&  Afid  iher^  Are  ^<sy  iev  cross  firactures. 
Latz*-  knse!^  of  q^^^nz-  15  v:»  25  fort  Vic^.  ov^fbp.  pinch  oot,  or  pUy 
r>ct  isito  ^tTEiierrs  wiitL  ri  pbcits  ^siiiv-  vish  snuLu-  slrii^^ns  from 
f/th^T  ^ts:&&  v>  fonn  v^izi§.  «  ibe  «sra&gers  tfaans^tres  wriden  untfl 
thiey  are  sie^^Tml  nxhts  ^croa^^  Tbe  ^Agging  waD  of  the  fissure 
siMWs  xjo  gouge  aiMl  xao^t  c«f  iLe  quanz  v<e^  break  free  from  the 
grajvacke  ariih  do  goug^.  TLe  c-^re  certains  quartz,  calcite,  sphal- 
erite, pyiiur.  gakiia.  cLakopTrite.  g<c4d.  pTntotite-  and  arsenopyiite. 
Gtfjryt  A  Mc  Ferial  yruf^ti. — The  pra^>€<^t  of  Hany  George 
and  J.  W.  McFarlazid  k  on  the  south  sLc^e  of  Betties  Bay  near  its 
head.  It  Wis  Vxaued  September  30.  1911.  Tte  deTek>pinent  work 
inchid^  a  45-foot  tniiDeL  a  winze  reported  to  be  40  feet  deep  in  the 
tunnel,  some  stripping,  and  a  cabin.  The  country  rocks  are  slates 
and  grajwackes,  which  are  intruded  by  acidic  dikes.  The  lead  has 
been  traced  about  50  feet.  The  tunnel  is  driven  S.  26^  £.  along  a 
fissure  doping  70^  X.  A  narrow  acidic  dike  is  cut  by  this  fissure 
at  the  winze.  At  the  mouth  of  the  tuimel  are  two  sets  of  quartz- 
licarirjg  fiiisures.  The  width  of  the  quartz  varies  from  1  to  12  inches, 
and  iLe  stringers  are  short.  The  ore  cc»nta"ms  quartz,  gold,  pyrite, 
and  galena. 

ECMMEr.    EAT 

Proffpf.d  of  K\'fTi'Oi'.  JIqtt'^  ct*  P'.rltr, — The  Hummer  vein  is 
hl^iut  thr'-'-fourtfi-  of  a  iT.ile  i:«'rthwi>t  of  the  heiid  of  Hummer  Bay 
on  i}i<'  houth  "idc  of  the  Valley,  at  an  tlevation  of  400  feet.  It  was 
di-covrred  June  In,  1912,  and  locate<l  June  15.  1912,  by  C.  W. 
Everson,  Vnd  IlairLs,  and  A.  Parker.  The  developments  include  a 
40-foot  tunnel  \\ith  a  15-foot  approach,  a  \\Tnze  of  unknown  depth  in 
this  tunnel,  anrl  some  :itripping.  The  country  rock  consists  of  slates, 
aridUites,  and  frrayvvackes.  The  ore  deposit  consists  of  nimaerous 
irrejrular  quartz  stringers  in  folded,  faulted,  and  sheared  slates, 
arLnilites,  and  grapvackes.  A  \s'idth  of  about  10  f^ct  of  this  stringer 
lode  is  exposed.  The  general  strike  is  from  S.  10^  W.  to  S.  40"^  W., 
and  the  dip  is  GO''  W.  The  quartz  stringers  are  in  general  parallel  to 
each  other  and  to  the  strike  of  the  lode.  These  stringers  range  in 
thickness  from  1  to  12  inches.  The  longest  stringer  is  traceable 
about  60  fe(?t,  its  width  varying  from  3  to  12  inches.  The  \vinze  is 
Hunk  on  this  stringer.  Some  of  the  stringers  break  free;  others  hove 
frozen  walls.  The  mineralization  appeMBj||^^  Quartz,  a  cream- 
colorod,  brown-weathering  carbonate,  g«4HHlM^^«feop7rite 
wro  reoogniaed  in  the  ore.  .^l^HbiflUte^: . 
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PIOOT  BAY. 


Westburg  <Ss  Domemet  prospect. — The  Tomboy  ledgo  of  Isaac 
West  burg  and  Joseph  Domenzet  was  not  visited.  The  following  in- 
formation regarding  it  was  furnished  by  Joseph  Domenzet.  The  vein 
is  at  an  elevation  of  about  2,500  feet  on  the  ridge  north  of  Pigot  Bay. 
It  is  about  3  miles  from  Port  Wells.  The  trail  to  the  prospect  leaves 
the  head  of  a  small  bay  between  Hummer  and  Pigot  bays.  The 
vein  was  located  July  24,  1912.  The  developments  consist  of  a  16- 
foot  timncl  and  some  stripping.  The  vein  has  been  traced  about 
250  feet  and  ranges  in  width  from  1  to  28  inches.  About  100  feet  of 
the  vein  will  average  22  inches  in  width.  A  specimen  of  the  ore 
furnished  by  Joseph  Domenzet  contained  quartz,  gold,  galena,  and 
limonite. 

Dunklee  dh  ReiUy  prospect. — The  Black  Bear  and  Yellow  Horse 
claims  of  E.  A.  Dunklee  and  J.  J.  Reilly  are  on  the  north  side  of  the 
Pigot  Glacier  stream  valley,  a  mile  or  more  northeast  of  the  head  of 
Pigot  Bay,  at  an  elevation  of  about  700  feet.  These  claims  were 
located  July  7,  1913.  The  developments  comprise  a  5-foot  tunnel 
with  a  long  approach,  some  stripping,  and  a  trail  to  the  head  of  Pigot 
Bay.  The  coimtry  rock  is  argillite  cut  by  acidic  dikes.  The  vein 
lies  in  a  small  well-defined  fissure,  which  cuts  the  argillites  and  a  9-foot 
dike.  The  fissure  strikes  S.  63^  W.  and  dips  60^  N.  It  is  traceable 
for  about  250  feet.  The  average  width  is  probably  less  than  6  inches, 
but  the  vein  shows  from  1  to  24  inches  of  quartz  in  different  places. 
The  walls  are  free  and  in  one  place  3  inches  of  gouge  was  observed. 
Secondary  banding  parallel  to  the  walls  is  evident  in  places.  The 
ore  contains  quartz,  calcite,  chalcopyrite,  gold,  pyrrhotite,  galena, 
arsenopyrite,  and  sphalerite. 


PASSAGE  CAITAL. 


Tlie  prospects  on  Passage  Canal  were  not  visited,  but  some  informa- 
tion regarding  them  was  obtained  from  prospectors  who  had  seen 
them.  They  are  all  on  the  north  side  of  the  fiord  and  according  to 
the  descriptions  include  gold-quartz  veins,  stringer  lodes,  and  a 
mineralized  acidic  dike.  The  rocks  on  the  north  side  of  the  Portage 
Glacier  Pass  are  in  places  slightly  mineralized. 

Bullion  ledge. — ^The  Bullion  ledge  is  near  the  east  side  of  the  foot 
of  Billings  Glacier  and  is  about  three-fourths  of  a  mile  from  shore. 
The  information  regarding  this  property  was  furnished  by  Teening 
Carlson.  The  lode  was  located  in  1911  by  Albert  Nordstrom,  Teen- 
ing Carlson,  and  George  Furman.  It  is  of  low  grade  and  is  apparently 
a  stringer  lode  in  slate.  The  mineralized  zone  is  reported  to  be  a  belt 
ct  slate  3,000  feet  long  and  1,200  feet  wide,  with  ntmierous  quartz 
1  to  18  inches  wide  from  1  to  10  feet  apart  in  the  slate.  Fine 
IB  reported  in  the  ore. 
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BiUside  vein.— The  following  information  regarding  the  Hillside 
vMn  was  furnished  by  Jolin  P.  Hansen,  who  with  James  Young 
located  the  property  August  28,  1913.  Tlie  vein  is  at  an  elevation 
of  about  1,000  feet  near  the  head  of  a  westerly  tributary  of  the  Bil- 
lings Glacier  stream.  The  vein  Ls  smd  to  be  30  feet  in  length  and  3 
feet  in  width  in  the  widest  place.  A  specimen  of  the  ore  furnished 
by  Mr,  Hansen  coutfuned  quartz,  gold,  pyrrhotite,  chalcopyrite, 
sphalerite,  and  galena. 

Prospect  of  Emeet  Kiiu/. — According  to  information  fiimished  by 
Ernest  King,  who  discovered  tliis  vein  August  23,  1913,  it  is  un  the 
north  side  of  Passage  Canal  a  quarter  of  a  mile  from  the  head  of  the 
bay,  at  an  elevation  of  700  feet.  It  is  100  feet  in  length  and  has  a 
maximum  width  of  1  foot.     Ilie  walla  are  said  to  be  free. 

CoUiiis,  Fi^h  cfc  Barry  fTosyeci. — A  mineralized  dike  near  the  east 
side  of  the  foot  of  Billings  Glacier  was  located  in  August,  1912,  by 
Philip  Colhiis,  G.  Q.  Fish,  and  George  M.  Barry.  The  country  rock  is 
slate  and  graywacke.  Tlie  ore  body  is  reported  to  be  a  mineralized 
dike  IJ  to  5  feet  in  width,  which  is  tractiable  several  thousand  feet. 
Tlie  seams  of  quarts,  wliich  occur  in  fractures  in  the  dike,  vary 
greatly  in  thickness,  the  widest  measuring  8  inches.  The  ore  is  said 
to  pan  well.  It  contains  quartz,  calcite,  a  cream-colored,  brown- 
weathering  carbonate,  araenopj-rite,  and  galena.  The  dike  is  greatly 
altered. 

SBTHXB  ISLAin). 

Kavanaugh  <&  Boon  jirospecl. — The  prospect  of  H.  C.  Kavanaugh 
and  August  Boon  is  on  tlie  west  side  of  Esther  Island  a  short  distance 
south  of  a  large  bay.  It  was  located  September  12,  1911.  The  only 
development  consists  of  a  5-foot  tunnel  at  an  elevation  of  375  feet. 
A  shipment  of  ore  is  reported  to  have  been  made  from  tliis  property. 
The  ore  deposit  lies  within  the  contact  zone  of  the  Esther  granite. 
The  ore  body  examined  was  a  shattered  grajTVacke  bed  cemented  by 
irregular  bunches  and  stringers  of  line-grained  dense  white  quartz, 
which  is  tightly  frozen  to  the  graj-wacke.  _  The  ore  body  exposed  at 
the  tuimel  is  about  20  feet  long  and  6  feet  wide.  The  strike  is  south- 
west; the  dip  is  vertical.  A  narrow  ill-defined  zone  of  bluish  quartz, 
1  to  4  inches  wide,  along  the  west  wall  carries  considerable  free  gold, 
Theorecontainsquartz,chlorite,  gold,  pyrrhotite,  galena,  chalcopyrite, 
and  pyrite. 

Prospect  of  Fish,  CoUitis  &  Stewart. — The  prospect  of  G.  Q.  Fish, 
Philip  Collins,  and  E.  D.  Stewart  is  on  the  southwest  part  of  Esther 
Island,  at  an  elevation  of  800  feet,  about  a  mile  from  the  shore.  It 
was  located  in  September,  1912.  The  undcrgromid  development 
work  consists  of  a  40-foot  adit  tunnel.  The  ore  deposit  lies  within 
the  contact  zone  of  the  Esther  granite  and  the  country  rock  consists 
of  contact^ metamorphosed  argilUtes  and  graywacke.     The  ore  body 
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lies  in  a  fissure  striking  N.  7°-22°  E.  and  dipping  85°  W.  to  vertical. 
It  is  traceable  about  100  feet  and  ranges  in  width  from  44  to  56 
inches.  The  walls  are  well  defined,  gouge  appearing  on  both  walls. 
In  the  tunnel  little  quartz  shows  in  the  fissure  except  a  vein  1  to  4 
inches  wide,  which  lies  along  the  han^g  wall,  but  2  feet  of  quartz 
is  reported  in  one  of  the  surface  showings.  The  ore  consists  of 
finegrained  bluish-white  quartz  carrying  gold,  pyrrhotite,  and 
chalcopyrite. 


Eldorado  ledge, — ^The  Eldorado  ledge  is  on  the  south  shore  of  a 
small  bay  on  the  west  side  of  Eaglek  Bay.  The  lowest  outcrop  is  at 
an  elevation  of  600  feet.  The  vein  was  located  in  June,  1913,  by 
Frank  White  and  Chris  Pedersen.  The  country  rock  is  slate  and 
graywacke.  The  ore  deposit  lies  in  ^fissure  12  to  48  inches  wide, 
which  forms  a  pronounced  gulch  in  the  mountain  side.  This  fissiu*e 
strikes  approximately  S.  40®  W.  and  dips  75®  N.  and  outcrops  for  400 
feet.  The  hanging  wall  is  massive  graywacke.  The  fissiu*e  filling  is 
sheared  and  shattered  slates  and  graywacke  with  quartz  stringers 
and  lenses.  The  amount  of  quartz  in  the  fissure  fiUing  varies.  A 
maximum  width  of  2^  feet  of  quartz  is  reported.  At  some  places  the 
fissure  contains  no  quartz.  The  ore  has  a  bluish-gray  appearance. 
Assays  on  the  fissure  filling  are  said  to  show  $4  to  $5  in  gold;  assays 
on  the  quartz  are  reported  up  to  $100.  Specimens  of  this  ore  were 
assayed  for  platinum  for  the  Geological  Survey  with  negative  results. 
The  minerals  in  the  ore  include  quartz,  calcite,  gold,  arsenopyrite, 
pyrrhotite,  and  pyrite. 

CTrUtOSS  ISLAND. 

T7iomas-Culro88  Mining  Co} — The  property  of  the  Thomas-Culross 
Mining  Co.  is  on  the  south  side  of  Thomas  Bay  (Eagle  Harbor),  about 
1,500  feet  from  the  shore.  The  lead  was  discovered  and  located  in 
1907  by  Albert  Nordstrom,  Teening  Carlson,  Ludwig  Christiansen, 
and  two  others,  but  was  not  held  by  them.  On  October  2,  1910,  tlie 
groimd  was  relocated  as  the  Bugaboo  No.  1  and  Bugaboo  No.  2 
claims  by  Ludwig  Christiansen,  N.  L.  Thomas,  and  M.  G.  Thomas. 
The  developments  on  the  property  include  a  140-foot  crosscut  tunnel  at 
an  elevation  of  230  feet,  two  shallow  prospect  shafts  on  the  vein,  some 
trenching,  and  a  frame  bunkhouse  erected  at  the  bay  shore.  Five 
tons  of  ore  is  said  to  have  been  shipped  to  Tacoma  from  this  property. 

The  lead  so  far  as  traced  is  all  in  greenstone.  Slates  and  graywackes 
show  in  a  stream  bed  about  50  feet  north  of  the  tunnel  mouth,  and 
everytliing  north  of  that  point  appears  to  consist  of  slates  with  sandy 
phases  and  a  few  beds  of  graywacke.  The  greenstone-slate  contact 
is  not  visible. 


1  Considerable  information  regarding  this  property  was  furnished  by  W.  L.  Taylor. 
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The  ore  body  Uos  in  a  fissure  in  grecnstiino.  This  fissure  is  traci-ublc 
«00  to  900  feet  ami  is  36  inches  wide.  It  strikes  about  S.  10°  W.  and 
has  a  vertical  dip.  Stringers  and  lenses  of  quartz  occur  in  the  sheared 
greenstone  fissure  filling.  Wlien  the  shoai"  zcme  Was  cut  in  the  tunnel 
only  a  few  stringers  of  quartz,  I  to  3  inches  wide,  were  found  in  the 

'  fissure.  At  one  point  on  the  outcrop  of  the  leatl,  however,  a  quartz 
lens  4  to  14  inches  wide  has  been  stripped  for  20  feet.  Some  cf  t'jo 
quartz  shows  secondary  banding  parallel  to  the  walls  of  the  fissure, 

I    Tlic  country  rock  is  impregnated  in  places  with  arsenopyrite  crystals, 

L  The  ore  contains  quartz,  calcite,  clJorite,  arsenopj-rite,  pyrrhotite, 

I  gold,  chalcopyrite,  galena,  and  sphalerite. 

Prospect  of  John  Sells.—The  Culross  No.  1  claim  is  on  the  south  side 
of  a  -email  bay,  on  the  west  side  of  Culroas  Island,  at  an  elevation  <  f  725 
feet.     It  is  about  a  mile  west  ftf  the  property  of  the  Tliomaa-Culross 

I  Minii^  Co.  It  was  located  October  6,  1911,  by  W.  B.  Harris,  and 
I  relocated  Januai'y  1,  1913,  by  John  Sells.  The  country  rock  is 
,  adiifitose  sandy  slates,  the  schistosity  of  which  strikes  S.  30°  W.  and 
dips  80"  W.  The  ore  body  consists  of  closely  grouped  quartz  lenses 
and  stringers,  paralleling  the  schistosity  of  tlie  country  rock  in  strike 
ui<l  dip.  Irregular  stringers  and  bunches  of  quartz  also  occur  in  the 
elates.  ..The  widths  of  the  quartz  lenses  range  from  4  to  59  inches  and 
the  maximum  Icngtb  exposed  of  any  lens  or  stringer  is  about  15  feet. 
The  quartz-veined  area  is  about  200  feet  in  length  and  has  an  apparent 
width  of  at  least  15  feet.  Pyrite  was  the  only  sulphide  recognized 
in  the  ore. 


MINING  ON  PRINCE  WILUAM  SOUND. 


By  B.  L.  Johnson. 

GOLD    MINING. 
WOBX  OF  THE   YEAR. 

Interest  in  the  gold-mining  developments  on  Prince  William  Somid 
in  1913  centered  in  the  Valdez,  Tiekel,  and  Port  Wells  districts.  Con- 
siderable development  work  was  in  progress  and  some  prospecting 
was  being  carried  on  in  these  districts  in  spite  of  the  fact  that  the 
placer  strike  on  the  Chisana  caused  a  rush  of  many  of  the  local  pros- 
pectors to  that  district  during  the  summer.  In  the  fall  there  was  a 
rush  to  the  Neichina  placers.  The  mining  developments  in  the  Port 
Wells  district  up  to  and  including  1913  are  reported  elsewhere  in  this 
bulletin.  In  the  Tiekel  district  considerable  development  is  reported 
on  gold-quartz  prospects  on  Hurtle,  Glorious  Fourth,  Boulder  and 
Fall  creeks.  Gold-quartz  prospects  have  been  located  at  different 
times  on  the  Prince  William  Sound  shore  of  Kenai  Peninsula,  on 
Blue  Fiord,  McClure  Bay,  Jackpot  Bay,  and  Kings  Bay.  In  1913 
some  prospecting  was  in  progress,  but  no  active  development  is 
known  to  have  been  carried  on.  Gold-bearing  gravels  are  reported 
on  Nellie  Juan  River. 

VALDEZ  DISTBICT. 

In  the  Valdez  district  the  Cliff  mine  was  in  1913,  as  heretofore,  the 
most  important  producer.  The  mill,  with  6  Nissen  stamps,  was  oper- 
ated, except  for  short  stops  of  some  of  the  stamps,  throughout  the 
year.  About  45  men  were  employed  at  the  property.  Three  shifts 
were  worked  in  the  mill  and  two  shifts  in  the  mine.  The  under- 
ground developments  are  now  said  to  total  at  least  8,000  feet.  Devel- 
opment work  was  carried  forward  on  the  500-foot  level  until  it  was 
stopped  by  water,  and  the  pumps  were  then  pulled  out  and  the 
water  was  allowed  to  rise  within  a  few  feet  of  the  300-foot  level.  In 
the  fall  of  1913  mining  and  development  work  was  in  progress  on 
the  100,  200,  and  300  foot  levels  and  in  the  stopes  between  these 
levels. 

The  Gold  King,  which  is  about  7  miles  from  tidewater  on  Shoup 
Bay,  at  an  elevation  of  about  3,800  feet  on  a  nunatak  in  the  Columbia 
Glacier,  made  contributions  to  the  gold  production  of  the  district  in 
1913.     A  3i-foot  Himtington  mill,  run  by  gasoline  engines,  was 

237 


288  MINERAL    RESOURCES   OF   ALASKA,   WIS.' 

erected  during  the  spring  and  Bummor  of  1913.  Milling  started 
Aagost  13,  1913,  and  it  is  said  that  between  200  and  300  tons  of  ore 
had  been  milled  before  the  close  of  tlie  season.  Between  25  and  36 
men  vera  employed  by  the  company  at  different  times.  The  undcr- 
poond  development  work  consists  of  the  No.  1  tunnel,  with  500 
feet  <rf  drifts  and  tunnels,  a  60-foot  \*'inze,  and  90  to  100  feet  of  drifts 
from  the  bottom  of  the  winze;  the  No.  2  crosscut  tunnel,  400  feet  in 
bogtik;  tli6  No.  3  crosscut  tunnel,  45  feet  in  length,  with  100  feet  of 
drifts,  and  some  open  cuts  and  stripping.  A  110-foot  raise  is  reported 
to  have  be<en  put  in  later.  Tho  total  amount  of  underground  work- 
mgB  is  about  1,150  feet  of  drifts  and  tunnels,  a  60-foot  winze,  and  a 
110-foot  raise.  Several  buildings  have  been  erected  at  the  mine  and 
ft  midw^  !house  ha^  been  built  on  tho  Shoup  Glacier.  A  telephone 
Ibuo  connects  the  mine  with  the  buildings  on  Shoup  Bay. 

Tbo  Cameron-Johnson  Gold  Mining  Co.,  on  Shoup  Bay,  instiJIeti 
a  S-stamp  mill  and  concentrator.     Power  is  fumishe<l  by  a  Pelton 
water  irtieol.     The  mill  is  snid  to  have  started  late  in  July,  1913, 
and  to  haTc  stopped  about  October  1,  1913.     Nearly  200  tons  of  ore 
U  rq>orted  to  have  been  milled.     An  average  of  30  men  were  employed 
on  the  property  during  the  working  season.     A  temporary  tram  was 
srectedbetween  theraineandmill;  it  was  later  dismantled.    Ninetunr  J 
ne&,  from  25  to  217  feet  in  length,  are  reported,  the  total  work  coiikI 
pridng  about  1 ,000  feet  of  tunnels  ai-d  76  feet  of  raises.     Mining  wa«  ' 
in  progress  until  the  middle  of  September,  1913. 

A  small  1-stamp  mill  was  run  on  ore  from  the  !^Gnnie  claim,  and 
about  4  tons  of  ore  is  s^d  to  have  been  milled.  Two  men  were  at 
work  on  the  property  during  the  summer  of  1913.  The  total  develop- 
ments comprise  35,  20,  15,  and  5  foot  tunnels  and  a  small  cabin. 

On  the  Olson  claims,  on  Shoup  Glacier,  one  man  was  at  work  for 
a  part  of  the  season.  The  developments  in  1913  included  a  36-foot 
tunnel,  a  130-foot  tunnel,  a  7-foot  shaft,  and  some  stripping  and 
open  cuts. 

On  the  Rambler  claims  4  men  are  sud  to  have  driven  63  feet  of 
tunnel,  making  the  total  length  of  the  Rambler  Tunnel  230  feet.  It 
is  also  reported  that  an  IS  and  a  20  foot  shaft  were  constructed. 

An  adit  tunnel  130  feet  long  is  sfud  to  have  been  driven  on  the 
Bence-McDonald  claims  in  1912,  but  only  assessment  work  was 
done  in  1913. 

Two  men  are  reported  to  have  driven  two  short  tunnels,  20  and 
32  feet  in  length,  on  clums  adjoining  the  Minnie  and  Bence-McDonald 
claims. 

A  32-foot  tunnel  is  reported  to  have  been  driven  in  1913  on  a 
claim  situated  between  the  Minnie  and  Cameron-Johnson  claims. 

At  the  Alice  Mines  (Ltd.),  on  Shoup  Bay,  development  work  was 
stopped  eariy  in  February.  Fifteen  men  were  employed  until  Febru- 
■~~  1 1 .  1913.    "nw  undei^round  developments  are  said  to  comprise 
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a  tunnel,  a  100-foot  shaft,  100  feet  of  drifts  along  the  lead  at  the  bot- 
tom of  the  shaft,  and  a  raise  to  the  surface  from  the  tunnel  level 
above  the  shaft. 

Four  men  were  employed  by  the  Thompson-Ford  Mining  Co.  in 
Uno  Basin  during  the  Bist  half  of  the  year  and  one  man  for  the 
remainder  of  the  season.  The  underground  development  work  in 
the  fall  of  1913  included  a  lower  timnel,  325  feet  long,  with  2  drifts, 
75  and  25  feet  in  length;  a  150-foot  raise  from  the  lower  tunnel  to 
the  surface;  a  20-foot  shaft  and  a  15-foot  drift  from  its  bottom  to 
the  raise;  and  about  100  feet  of  drifts  on  a  level  60  feet  below  the 
mouth  of  the  raise. 

About  50  feet  of  imderground  work  by  2  men  is  said  to  have  been 
performed  on  the  Guthrie  &  BelloU  property  in'  Uno  Basin.  The 
total  imderground  development  on  this  property  now  consists  of  a 
tunnel  about  150  feet  in  length. 

The  Sea  Coast  Mining  Co.,  on  Shoup  Bay,  employed  an  average  of 
12  men  during  the  summer  of  1913.  The  total  imderground  work  in 
October,  1913,  comprised  two  timnels,  50  and  238  feet  in  length, 
open  cuts,  and  stripping.  A  large  frame  building  has  been  erected 
at  the  shore,  and  a  small  building  on  the  trail  to  the  nune. 

Assessment  work  was  done  in  1913  on  the  Bluebird  group,  near  the 
mouth  of  Shoup  Bay,  and  the  total  developments  now  comprise  115 
feet  of  crosscut  tunnel,  considerable  stripping,  a  trail  to  property, 
and  three  buildings  on  the  beach.  Development  work  was  in  progress 
during  the  year  at  the  Sealey-Davis  property,  on  Shoup  Bay,  where 
two  men  were  at  work.  Three  men  were  engaged  in  development 
work  on  the  Three-in-One  property,  near  the  mouth  of  (Jold  Creek,  in 
1913. 

On  Mineral  Creek  a  2-stamp  mill  is  said  to  have  been  erected  on  the 
property  of  the  Mountain  King  Mining  Co.  A  crew  of  15  to  18  men 
is  said  to  have  been  employed  and  considerable  development  work 
done.  Three  tuimels,  50,  130,  and  450  feet  in  length,  are  reported. 
Four  men  were  also  at  work  during  the  summer  on  the  Little  Giant 
group,  and  two  to  four  men  were  engaged  in  assessment  and  develop- 
ment work  en  the  Millionaire,  Hercules,  Big  Four,  Blue  Ribbon, 
Olson  &  Woods,  Williams-Gentzler,  Yaldez  Bonanza,  and  other  claims 
on  this  creek. 

The  Valdez  Mining  Co.,  on  Valdez  Glacier,  in  1913,  drove  about 
100  feet  additional  in  its  crosscut  timnel,  making  the  total  length 
of  the  timnel  about  230  feet.  The  developments  on  the  Ramsay- 
Rutherford  property  in  October,  1913,  are  reported  to  have  included 
a  130-foot  shaft  and  between  400  and  500  feet  of  tunnels  and  drifts. 
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COPPER    MINING. 
CONDITIONS  DUBING  THE   YEAR. 

Comparatively  little  attention  was  paid  to  copper  prospecting  or 
mining  in  1913  in  the  Prince  William  Sound  r^on  outside  of  the  de- 
veloped and  partly  developed  properties.  The  EUamar  and  Beatson- 
Bonanza  mines  made  regular  shipments,  as  in  former  years,  and  the 
Fidalgo  Mining  Co.  joined  the  ranks  of  the  producers.  Lai^e  forces 
of  men  were  maintained  at  Ellamar  and  Latouche  throughout  the 
year,  and  a  large  force  was  employed  at  the  Midas  property  during  the 
spring.  Eight  men  were  employed  continuously  at  the  Fidalgo  Min- 
ing Co.'s  property  and  several  men  were  engaged  in  development 
work  by  the  Fidalgo-Alaska  Copper  Co.  in  the  spring  and  fall.  Two 
to  four  men  were  engaged  in  development  and  assessment  work,  either 
continuously  or  for  short  periods,  on  other  Prince  William  Sound  cop- 
per prospects.  An  important  event  of  the  year  in  the  history  of  copper 
mining  in  this  region  was  the  entrance  of  the  Granby  Consolidated 
Mining,  Smelting  &  Power  Co.  (Ltd.)  into  the  Prince  William  Sound 
region  through  the  purchase  of  the  Midas  copper  property  on  Solomon 
Gulch  in  the  Port  Valdez  district. 

VAIiDEZ  DISTRICT. 

The  Midas  property  on  Solomon  Gulch,  4  J  miles  from  Valdez  Bay, 
was  bonded  in  the  fall  of  1912  to  the  Alaska  Development  & 
Mineral  Co.  The  developments  on  the  property  at  that  time  are  said 
to  have  comprised  about  400  feet  of  underground  work.  Develop- 
ment work  was  actively  carried  on  by  this  company  during  the  winter 
of  1912-13  and  the  spring  of  1913.  Twenty-five  men  are  reported  to 
have  been  at  work  on  the  property  in  March,  1913.  In  the  later  part 
of  June,  1913,  when  this  company  gave  up  its  option  on  the  !Midas, 
the  underground  development  work  is  said  to  have  amounted  to  more 
than  1,500  feet  of  tunnels,  drifts,  and  raises.  The  principal  develop- 
ments consisted  of  two  adit  tunnels,  each  several  hundred  feet  in 
length,  with  a  vertical  interval  between  them  of  92  feet,  and  three 
raises,  two  of  which  connect  the  two  levels.  No  work  was  in  progress 
in  the  summer  of  1913.  In  the  fall  the  property  was  bought  by  the 
Granby  Consolidated  Mining,  Smelting  &  Power  Co.  (Ltd.),  which 
began  preparations  for  extensive  development  of  the  ore  body. 

ELLAMAB  DISTRICT. 

The  earlier  development  work  at  the  Ellamar  mine  was  confined 
to  the  removal  of  a  rich  copper  shoot.  In  recent  years  other  parts 
of  the  ore  deposit  have  yielded  pay  ore,  containing  gold  as  well  as 
copper,  and  at  present  the  entire  sulphide  deposit  is  being  mined  as 
ore.    In  1913  th?  400-foot  level  was  unwatered  and  development 
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work  was  confined  to  the  200,  300,  and  400  foot  levels  and  the  stopes 
between  these  levels.  The  method  of  mining  was  changed  during 
the  summer,  the  filling  system  being  then  adapted.  A  new  air  com- 
pressor, installed  in  the  spring  of  1913,  furnishes  air  for  all  imderground 
work.  A  large  28-room  bunkhouse  with  accommodations  for  56  men 
Stras  completed,  a  small  wireless  plant  was  installed,  and  a  skipway 
was  erected  at  the  end  of  the  wharf  for  loading  the  ore  directly  on 
board  steamers.  An  average  of  40  men  worked  on  the  property 
through  the  year.  Steps  were  also  taken  in  1913  to  increase  the  out- 
put of  this  mine. 

No  ore  shipments  were  made  in  1913  from  the  property  of  the 
Threeman  Mining  Co.  on  Landlocked  Bay,  but  underground  develop- 
ment work  was  in  progress  on  the  A.  C.  Co.,  Montezuma,  and  Key- 
stone claims.  Ten  men  are  said  to  have  been  employed  early  in  the 
springy  but  this  force  was  later  reduced  to  4  men.  The  field  work  of 
1912-13  has  demonstrated  the  presence  in  ore  from  the  Keystone 
claim  of  a  copper-iron  sulphide,  containing  about  16  per  cent  copper, 
in  intimate  association  with  the  chalcopyrite.  The  relative  propor- 
tions of  the  two  sulphides  in  this  ore  are  not  known. 

The  Landlock  Bay  Copper  Mining  Co.  is  reported  to  have  had  2  or 
3  men  engaged  in  underground  development  work  during  a  part  of 
the  year.  Assessment  work  only  was  done  on  other  properties  in  the 
Ellamar  district. 

PORT  FTDALOO. 

Descriptions  of  the  three  copper  mines  on  the  south  side  of  Port 
Fidalgo — the  properties  of  the  Fidalgo  Mining  Co.,  the  Fidalgo- 
Alaska  Copper  Co.,  and  the  Dickey  Copper  Co. — are  included  in  a 
foithcoming  report  on  the  EUamai  district.  Their  history  and 
development  are  summarized  briefly  here. 

The  property  of  the  Fidalgo  Mining  Co.  was  discovered  in  1905  by 
T.  W.  Blakney  and  H.  H.  Herren.  The  Fidalgo  Mining  Co.  was  incor- 
porated about  a  year  later.  Dining  the  summer  of  1907  the  piesent 
lower  tunnel  was  driven  about  400  feet.  In  October,  1912,  the  devel- 
opments consisted  of  about  600  feet  of  underground  work.  The  mine 
was  operated  continuously  in  1913  with  an  average  crew  of  8  men, 
working  one  shift  each  day.  The  main  underground  developments 
at  present  include  a  lower  adit  tunnel  450  feet  in  length  at  an  elevation 
of  about  850  feet,  an  upper  tunnel  240  feet  long,  100  feet  above  the 
lower  tunnel,  a  raise  connecting  these  two  tunnels,  and  stopes  between 
the  two  levels.  A  65-foot  raise  connecting  the  upper  tunnel  with  the 
surface  is  reported  to  have  been  put  through  late  in  the  faU  of  1913. 
A  2,000-foot  two-bucket  aerial  tram  was  completed  early  in  1913. 
The  surface  improvements  on  the  property  include  trails,  wharf,  ore 
bunkers  at  the  landward  end  of  the  wharf,  aerial  tram  connecting 
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the  lower  bunkors  with  ore  faunkors  aiid  sorting  house  at  the  upper 
terminal  of  the  triun,  log  eating  and  sleeping  quarters  at  an  olerat^oa 
of  825  feet,  log  blacksmith  shop  and  log  gasoline  engine  slied  at  the 
mouth  of  the  lower  tunnel,  and  a  log  cabin  and  shako  shed  on  shore 
1,000  feet  east  of  tie  wharf.  A  900-foot  surface  tram  connects  the 
mouth  of  the  lower  tunnel  with  the  upper  terminal  of  the  aerial  tram.  ^ 
The  upper  ore  bunkers  are  reported  to  hold  about  50  tons.  The  lower 
ore  hunkers  are  of  logs  and  hare  a  reported  capacity  of  about  500 
tons  of  ore.  The  first  shipment  of  ore  from  this  property  was  made 
in  February,  1913,  to  the  Tacoma  smelt«r.  Several  other  shipments 
were  made  later  in  the  year. 

The  property  of  the  Fid algo- Alaska  Copper  Co.,  bettor  known 
locally  as  the  Schlosser  property,  is  said  to  have  been  discovered  in 
June,  1907,  liy  Charles  Schloaser.  The  Fidalgo-Alaska  Copper  Co. 
was  then  formed  and  development  work  was  started  m  the  fall  of  1 907, 
Considerable  underground  work  jiaa  since  been  done.  A  small  crew 
of  man  were  at  work  ou  tlie  property  in  the  spring  of  1913.  The  prop- 
erty was  idle  during  the  smmner.  but  development  work  was  agaia 
started  in  tlio  fall  and  a  shipment  of  ore  is  said  to  have  been  made  to 
the  Tacoma  smelter  later  in  the  year.  Several  hundred  tons  of  ore 
are  reported  to  have  been  shipped  in  previous  years.  The  under- 
ground workings  in  July,  1913,  comprised  the  lower  tunnel,  at  an 
elevation  of  about  SOO  feet,  with  .550  feet  of  crosscuts  and  drifts,  two 
stopes,  and  a  raise;  a  forked  timnel  at  950  feet  elevation,  the  tunnel 
forking  at  the  mouth  into  two  branches  75  and  500  feet  in  length, 
with  a  raise  in  the  long  branch;  a  short  tunnel  at  an  elevation  of  1,005 
feet  forking  45  feet  from  the  mouth  into  two  brandies  10  and  15  feet 
long;  two  shallow  shafts,  at  an  elevation  of  1,050  feet,  one  of  wluch 
extends  down  into  the  west  branch  of  the  upper  forked  tunnel;  three 
other  short  tunnels,  a  shallow  shaft,  open  cuts,  and  stripping.  The 
surface  improvements  included  trail,  wharf,  ore  bunkers  at  wharf, 
frame  building  close  to  ore  bunkers,  an  aerial  tram,  reported  to  be 
2,800  feet  long  from  the  wharf  to  the  mine,  and  several  log  buildings 
at  the  mine.  A  portion  of  the  wharf  was  washed  away  during  the 
summer  of  1913. 

The  prospect  of  the  Dickey  Copper  Co.,  known  locally  as  the  Mason 
&  Gleason  claims,  was  discovered  by  Geoige  Mason  and  Mark  Glea- 
Bon  in  July,  1907.  About  50  feet  of  underground  work  had  been 
done  when  the  property  was  bonded  in  1910  to  W.  A.  IHckey,  who 
later  bought  it.  Some  development  work  was  done  in  1911  and  1912. 
In  the  spring  of  1913,  with  4  men  at  work  on  the  property,  the  trul 
was  constructed,  ore  bunkers  were  built,  110  feet  of  tunnel  and  70 
feet  of  drift  were  driven,  and  about  600  tons  of  ore  were  mined. 
Operations  were  discontinued  July  1,  1913.  No  ore  shipments  had 
been  made  to  that  date.    The  undeif;round  developments  in  July, 
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1913,  included  a  lower  tunnel  with  several  hundred  feet  of  drifts  and 
crosscuts  and  a  raise;  an  upper  tunnel  125  feet  long,  with  a  25-foot 
raise,  and  a  stope  30  by  8  feet,  extending  from  the  tunnel  to  the 
surface;  an  intermediate  tunnel  35  feet  long  between  the  upper  and 
lower  tunnels;  a  30-foot  winze  connecting  the  upper  and  intermediate 
levels;  and  a  short  crosscut  tunnel  on  the  outcrop  of  the  lead.  Sur- 
face improvements  consisted  of  a  2-mile  trail  to  the  shore  of  Irish 
Cove,  a  small  shake  warehouse  on  the  shore,  a  log  cabin  at  the  mine 
workings,  two  log  ore  bimkers,  with  a  total  capacity  of  about  800 
tons,  just  below  the  mouth  of  the  lower  tunnel;  two  shake  sheds  at 
the  mouth  of  the  lower  tunnel;  and  a  log  blacksmith  shop  and  a  small' 
log  ore  shed  at  the  mouth  of  the  upper  tunnel.  The  ore  mined,  about 
600  tons,  was,  in  July,  1913,  stored  in  the  ore  bimkers. 

LATOUCHE   AND  KNIGHT  ISLANDS. 

The  Beatson  Copper  Co.,  on  Latouche  Island,  was  a  regular  shipper 
of  copper  ore  in  1913  to  the  Tacoma  smelter.  An  average  of  about 
60  men  were  employed  during  the  year,  working  two  shifts  of  8  hours 
each.  At  times  during  the  summer  this  force  is  said  to  have  de- 
creased to  about  40  men.  Development  work  in  1913  consisted  in 
drifting  south  in  the  ore  zone  on  the  main  level,  removing  the  over- 
burden from  the  outcrop  of  £he  ore  body,  and  mining  the  ore  in  the 
bluff  pit  by  the  glory  hole  method.  The  ore  was  trammed  from  the 
main  level  to  the  sorting  house,  hand  sorted,  and  stored  in  the  ore 
bimkers.  It  was  loaded  on  the  steamers  by  an  electric  belt  con- 
'  veyor.     Only  assessment  work  is  reported  on  Knight  Island. 

TINAKWIK  INLET,  WELLS  BAY,  AND  GLACIEB  ISLAND. 

Assessment  work  was  performed  on  copper  prospects  on  Unakwik 
Inlet,  Wells  Bay,  and  Glacier  Island.  Some  short  tunnels  are  re- 
ported on  copper  properties  on  Siwash  Bay. 
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GOLD  LODES  AND  PLACERS  OF  THE  WILLOW   CREEK 

DISTRICT. 


By  S.  R.  Capps. 


INTRODUCTION. 

The  term  Willow  Creek  district  is  commonly  used  to  designate  a 
rather  ijidefinite  area  in  the  southwestern  portion  of  the  Talkeetna 
Mountains.  The  name  has  gradually  come  to  be  applied  not  only 
to  the  basin  of  Willow  Creek,  which  drains  most  of  the  western  por- 
tion of  the  area,  but  also  to  all  the  mountainous  portion  of  the  basin 
of  Little  Susitna  River,  and  it  is  in  this  more  general  sense  that  the 
term  Ls  used  in  this  report.  The  area  considered  lies  between  latitude 
ei"*  40'  and  61°  52'  and  longitude  149°  7'  and  149°  30'.  Both  topo- 
graphic and  geologic  maps  of  the  region  have  ahready  been  pub- 
lished, but  these  are  on  a  relatively  small  scale.  The  base  map  used 
for  the  present  investigation  will  be  published  on  a  scale  of  1  to 
62,500,  or  approximately  1  mile  to  1  inch.  This  map  and  a  geologic 
map  of  the  same  area  are  now  in  preparation  and  will  be  published 
later  with  a  more  complete  report  oh  the  geology  and  mineral 
resources  of  the  district. 

In  1898  G.  H.  Eldridge  and  Robert  Muldrow,*  of  the  United 
States  Geological  Survey,  ascended  Susitna  River  and  crossed  the 
divide  to  the  head  of  Nenana  River.  In  1905  G.  C.  Martin'  spent 
three  weeks  in  a  study  of  the  lower  Matanuska  Valley  coal  field. 
His  geologic  map  included  a  portion  of  the  Little  Susitna  basin. 
During  the  same  year  W.  C.  Mehdenhall,'  while  attached  to  a  War 
Department  expedition  in  charge  of  Capt.  F.  W.  Glenn,  had  ascended 
Matanuska  River  to  its  head  and  crossed  the  broad  basin  to  the  north- 
east as  far  as  Delta  River.  The  next  geologic  expedition  to  the 
Talkeetna  Mountains  was  undertaken  in  1906,  when  T.  G.  Gerdine  and 
R.  H.  Sargent  carried  a  reconnaissance  survey  around  this  mountain 

1  Eldridge,  O.  H.,  A  reconnaissance  in  the  SushJtna  basin  and  adjacent  territory,  Alaska,  in  1808:  U.  S. 
Geol.  Survey  Twentieth  Ann.  Rept.,  pt.  7,  pp.  1-29, 1900. 

i  Martin,  G.  C,  A  reconnaissance  of  the  Matanuska  coal  field,  Alaska,  in  1905:  U.  S.  Oeol.  Survey 
Bull.  289, 1906. 

*  Mendenhall,  W.  C,  A  reconnaissance  from  Resurrection  Bay  to  the  Tanana  River,  Alaska:  U.  S.  Geol. 
Survey  TwenUetb  Ann.  Rept.,  pt  7,  pp.  265-^340, 1900. 
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mass,  ftud  Sidney  PoigoaiidAdolph  Knopf '  nittpped  the  geology  of  Uie 
areasurvcyfid.  TJieir  geologic  map  covered  the  Willow  Creek  district, 
but  the  small  scale  of  the  map  and  the  haaty  manner  in  which  thefield 
work  was  necessarily  done  imposed  shaq>  limitations  upon  the  amount 
of  detail  which  could  be  presented.  Paige  spent  only  a  few  days  in 
the  Willow  Creek  district,  but  in  that  time  he  succeeded  in  dividing 
the  rocks  uito  the  three  main  groups,  wliich  are  still  recognized.  In 
1910  F.  J.  Katz  and  Theodore  (hapin,  after  having  spent  the  summer 
in  the  Mataniiska  coal  field,  made  a  four  days'  trip  into  the  Willow 
Creek  district.  In  Kafz's  report'  on  the  geology  and  mineral 
resources  of  the  area  he  described  the  economic  development  which 
had  taken  place  up  to  that  time  ajid  made  some  corrections  to  tlia 
geologic  map  of  Paige  and  Knopf. 

GEOORAPTTT. 

stjuface  rEATtntEs. 

The  WiUow  Creek  district  includes  the  southwest  comer  of  tl» 
Talkeetna  Mountains.  It  is  bordered  on  the  south  by  the  rolling, 
lake^dotted  lowland  which  lies  between  Knik  Arm  and  the  moun- 
tains, and  on  the  east  by  the  broad  Susitna  Valley,  The  aceom- 
panying  map  (PI-  X)  does  not  extend  far  enough  westward  to  embrace 
all  the  area  commonly  included  in  the  district,  but  it  shows  that 
portion  in  which  valunbli'  discoverion  of  minerals  have  been  made. 
The  district  is  limilcd  on  tlu-  ciisl  nnd  iiorlli  hy  the  l>;\sins  of  Utile 
Susitua  Kiver  and  VVilluw  Cr«ek  and  thvii-  liuadwai'd  tributarieB. 
The  mountains  rise  to  heights  of  about  4,000  feet  at  the  western  edga 
of  the  area  mapped,  but  increase  in  elevation  to  the  east  and  nortii, 
the  highest  peaks  in  the  district,  near  the  head  of  little  Siudtaa 
River,  reaching  elevations  of  almost  6,000  feet.  West  of  a  aorth- 
south  line  through  the  mouth  of  Cralgie  Creek  the  mountain  tops  are 
smooth  and  rounded.  East  of  that  line  they  are  generally  ragged 
and  contun  many  narrow  ridges  and  sharp  peaks.  The  valleys  in 
general  are  widely  U-shaped  and  head  in  eirques. 

Except  for  the  south  front  of  the  mountains,  Willow  Creek  drains 
the  western  half  of  the  district,  flowing  nearly  due  west  to  empty  into 
Susitna  River.  Little  Susitna  River  is  much  the  lat^iest  stream  in 
the  area.  Its  bed  is  filled  with  large  bowlders,  and  althou^  its 
course  in  the  mountiuns  is  only  15  miles  long,  it  drains  several  small 
glaciers  and  before  emerpng  from  the  mountains  has  so  greatly 
increased  in  volume  that  during  the  summer  season  it  can  be  forded 
with  difficulty  and  only  at  a  few  places.  In  the  winter  all  the  streams 
freeze  over  and  their  flow  is  greatly  reduced. 

I  Paige,  Sidnay,  and  Knopf,  Adolpb,  Oeoloelc  reorauolamice  In  th«  Uauiiuska 
AlukK  U.  S.  OeoL  Survey  Bull.  327, 1907. 

OS  of  Iht  WllloT  Creek  gold  i^Iod:  U.  S.  OwL  SuTver  BoU.  W^  ni. 
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GLACIATION. 

The  present  surface  forms  of  this  district  are  in  large  measure  due 
to  the  erosive  action  of  the  great  glaciers  which  once  occupied  all  the 
valleys.  Four  glaciers  still  exist  in  the  district  (see  PL  X),  but  these 
are  all  small  and  are  only  the  disappearing  remnants  of  vastly  greater 
ice  tongues.  At  a  time  geologically  not  long  ago  all  the  larger  valleys 
in  the  Talkeetna  Mountains  were  occupied  by  ice  tongues  which 
pushed  down  from  the  valley  heads  and  extended  beyond  the  moun- 
tain borders.  The  Susitna  Valley  was  then  occupied  by  a  great  ice 
field,  extending  at  least  as  far  south  as  the  Forelands,  and  the  Mata- 
nuska  Valley  contributed  a  great  ice  stream  to  this  glacier. 

ROUTES  OF  TBAVEL. 

The  village  of  Ejiik,  on  the  northwest  shore  of  Knik  Arm,  is  the 
center  of  suppUes  for  the  Willow  Creek  district.  Knik  is  above  the 
head  of  navigation  for  ocean-going  vessels  and  can  be  reached  by 
launch  only  at  high  tide.  At  low  tide  the  tidal  flats  off  the  town  are 
bare.  The  upper  part  of  Cook  Inlet  is  closed  to  navigation  during 
half  of  the  year  on  account  of  the  formation  of  ice.  During  the  open 
season  of  1913  one  steam§hip,  plying  from  Seattle  through  south- 
eastern Alaska  to  ports  on  the  Gulf  of  Alaska  and  Cook  Inlet,  made 
trips  at  intervals  of  three  weeks  to  Knik  Anchorage,  at  the  mouth  of 
Ship  Creek,  about  18  miles  below  Knik.  From  the  anchorage  all 
freight  is  lightered  in  scows  to  Knik,  and  passengers  are  transferred 
by  launch.  Steamships  of  another  line  call  weekly  at  Seldovia,  in 
lower  Cook  Inlet,  and  some  freight  and  passengers  are  brought  to 
Knik  from  that  point  in  small  steamers  or  launches.  In  the  winter 
the  mail  is  brought  by  dog  sled  overland  from  Seward  to  Tumagain 
Arm,  and  thence  across  the  divide  at  the  head  of  Crow  Creek  and 
around  the  head  of  Knik  Arm  to  Knik,  but  this  service  is  slow  and 
irregular. 

From  Knik  to  the  mines  of  the  Willow  Creek  district  two  summer 
trails  were  formerly  in  general  use.  One  headed  north  from  Cotton- 
wood, crossed  the  Bald  Moimtain  ridge  to  Wet  Gulch,  and  thence 
followed  up  Willow  Creek  to  the  camps.  This  trail  is  still  used 
occasionally.  The  other  route  was  the  old  Carle  wagon  road  from 
Knik,  leading  in  a  northeast  direction  to  Little  Susitna  River  below 
the  canyon  and  thence  up  that  stream  and  Fishhook  Creek.  In  the 
spring  of  1913  a  new  wagon  road,  following  in  a  general  way  the  route 
of  the  Carle  road,  was  completed  by  the  Alaska  Koad  Comnnission  to 
upper  Fishhook  Creek.  This  road  is  well  graded,  is  furnished  with 
good  bridges,  and  is  now  used  for  practically  all  the  summer  travel 
to  the  mines  and  also  for  winter  travel  to  the  Fishhook  and  Little 
Susitna  basins.  The  winter  road  for  sledding  to  upper  Willow  Creek 
heads  north  from  Ejiik,  skirts  the  west  end  of  Bald  Mountain  Badge, 
and  proceeds  up  Willow  Creek. 
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The  summer  freight  rates  by  wagon  to  upper  Fishhook  Creek  are 
4  to  5  cents  a  pound.  To  Willow  Creek  supplies  must  be  transported 
by  pack  horee  from  Fishhook  Creok,  at  a  considerable  additional  ex- 
pense. In  winter  freight  may  bo  sledded  to  the  camps  by  either  the 
new  wagon  road  or  the  Willow  Creek  winter  road  at  about  half  the 
cost  of  Biunmer  haulage. 


VEGETATION. 


4 


All  the  mines  and  nearly  all  the  prospects  in  this  district  are  located 
above  timber  line,  and  the  problem  of  obtaining  woad  for  lumber 
and  for  fuel  is  a  serious  one.  The  prospector  for  his  camp  purposes 
uses  alder  almost  exclusively,  as  it  may  be  obtained  at  much  greater 
elevations  than  the  more  desirable  spruce,  but  even  the  alder  must 
in  many  places  be  brought  for  a  distance  of  2  or  3  miles.  In  Little 
Susitua  Valley  some  good  spruce  formerly  grew  as  far  north  as  the 
mouth  of  Fi?hhook  Creek,  but  the  demand  for  this  timber  has  already 
cauBsd  the  cutting  of  practically  all  the  good  trees  above  the  canyon, 
and  it  is  now  necessary  to  haul  logs  a  distance  of  about  7  miles  to 
the  mines  on  Fishhook  Creek.  Timber  for  the  mine  on  Craigie  Crook 
is  obtained  at  a  distance  of  about  4  miles,  the  upper  limit  of  spruce 
being  at  about  the  mouth  of  Craig^o  Creek.  Spruce  trees  2  feet  in 
diameter  at  the  base  are  not  uncommon  and  furnish  a  very  fair  grade 
of  lumber  for  mining  uses.  Spruce  is  also  generally  preferred  for 
firewood.  Borne  cottonwood  grows  in  the  vitlloj.'s,  and  birch  is  com- 
mon in  the  lowlands  and  grows  locally  up  to  elevations  of  about  1,500 
feet.  Alders  grow  profusely  in  the  timber  and  just  above  timber 
line,  and  patches  of  thom  may  be  found  up  to  elevation?  of  2,500 
feet.     Small  willow  bushes  extend  even  farther  up  the  valleys. 

Forage  for  stock  is  everywhere  abundant  from  the  middle  of  May 
until  early  in  September,  when  the  first  heavy  freeze  of  autumn  usually 
occurs.  The  commonest  grass  is  the  redtop,  which  grows  in  great 
luxuriance,  both  in  the  timber  and  above  it  to  elevations  of  about 
2,500  feet.  After  frost  comes  tliis  grass  withers  and  loses  its  nutri- 
tive value  and  stock  must  be  fed  on  grain  and  hay. 

GEOLOGY. 

The  general  distribution  of  the  rock  types  represented  in  this  dis- 
trict is  shown  on  Plato  X.  This  map  differs  in  some  detaib  from 
the  previously  published  geologic  maps  of  the  area,  but  the  main 
subdivisions  shown  are  the  same  as  those  made  out  by  Paige  and  by 
Katz.  No  determinable  fossils  were  found  during  the  present  inves- 
tigations, and  the  age  of  one  of  the  rock  groups  is  not  known,  while 
that  of  two  other  groups  can  bo  inferred  only  by  comparison  with 
rocks  in  adjacent  areas  in  which  more  definite  evidence  could  be 
obtained. 
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The  oldest  rocks  of  the  district  lie  for  the  most  part  between  the 
crest  of  Bald  Mountain  Ridge  and  V^Uow  Creek.  These  are  highly 
fissile,  thoroughly  foliated  mica  schists  and  are  very  uniform  in  ap- 
pearance throughout  their  extent.  On  the  north  they  are  cut  off 
by  the  intrusive  quartz  diorite;  on  the  south  they  are  in  part  overlain 
by  gneisses  and  in  part  by  the  Tertiary  sediments.  The  schi&ts  are 
described  by  Paige  and  Knopf  ^  as  gametif erous  mica  schists  and 
chlorite-albite  schists.  They  have  been  intruded  by  some  dikes, 
which  have  themselves  suffered  metamorphism  along  with  the  schists. 
As  will  be  shown  later,  the  schists  are  probably  the  source  of  some 
of  the  placer  gold  of  the  district,  but  although  they  are  cut  by  numer- 
ous quartz  veins,  including  some  of  considerable  size,  no  encouraging 
gold-lode  prospects  have  been  found  in  the  schist  area. 

The  rocks  next  younger  than  the  schists  are  the  granitic  rocks  and 
associated  gneisses.  A  large  part  of  the  Talkeetna  Mountains  is 
formed  by  a  great  intrusive  body  of  granitic  texture,  which  is  often 
spoken  of  as  granite,  but  most  of  which  is  more  properly  termed  quartz 
diorite.  This  rock  cuts  the  older  schist  and  is  thus  younger.  Near 
the  southern  edge  of  the  quartz  diorite  mass,  especially  near  Fishhook 
Creek  and  eastward  to  the  border  of  this  district,  the  rock  shows  a 
decidedly  banded  gneissic  structure  and  includes  considerable  masses 
of  basic  crystalline  rocks  and  some  large  bodies  of  nearly  pure  horn- 
blende. In  many  places  the  unaltered  diorite  seems  to  merge  grad- 
ually into  the  gneiss,  but  east  and  southeast  of  Government  Peak  the 
gneissic  character  is  particularly  well  developed;  the  banding  is  very 
pronounced,  and  it  appears  Ukely  that  some  metamorphosed  sedi- 
ments are  included  in  the  gneiss.  From  a  study  of  this  locality  a 
suspicion  arises  that  the  gneisses  are  older  than  the  unaltered  granitic 
rocks,  but  in  the  present  investigation  it  was  not  found  to  be  practi- 
cable to  separate  the  gneisses  from  the  unaltered  quartz  diorites,  and 
they  have  been  mapped  as  a  unit.  The  granitic  rocks  of  the  Talkeetna 
Moimtains  were  assigned  by  Paige  and  Knopf  to  the  Middle  Jurassic. 

The  youngest  indurated  rocks  of  the  district  constitute  a  thick 
series  composed  of  arkoses,  shales,  sandstones,  and  conglomerates. 
These  were  deposited  upon  an  old  erosion  surface  and  lie  upon  both 
the  gneisses  and  the  schist.  They  cover  the  south  slope  of  Bald 
Mountain  Ridge  and  form  the  southeast  rim  of  the  portion  of  the 
Little  Susitna  basin  included  in  this  investigation.  The  beds  contain 
abundant  fragments  of  leaves  and  plants,  but  none  were  foimd  that 
were  sufficiently  well  preserved  to  be  identifiable.  In  the  eastward 
continuation  of  this  formation,  however,  Paige  and  Knopf  and  Martin 
and  Katz'  foimd  plant  remains  which  have  shown  the  beds  to  be  of 
Eocene  age. 

>  Page,  Sidney,  and  Slnopf,  Adolph,  op.  dt.,  pp.  10-11. 
•  Ftig»,  Sidney,  and  Knopf,  Adolph,  op.  cit.,  pp.  14-15. 

<  Martin,  O.  C,  and  Katx,  F.  J.,  Oeology  and  coal  fields  of  the  lower  Ifatanmlra  Valley,  Alaska:  U.  8. 
CtaoL  Sarvie^  BnlL  fiOO,  19U 
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The  deposits  left  by  glaciers  and  streams  are  largely  confined  to  the 
valleys.  The  glacial  deposits  consist  for  the  most  part  of  clayey 
materials  in  which  bowlders,  gravels,  and  angular  pieces  of  rock  are 
embedded .  In  Little  Susitna  Valley,  at  the  mouth  of  Fishhook  Creek, 
the  valley  sides  are  covered  by  this  material  for  over  1,000  feet  above 
the  river,  and  bedrock  crops  out  in  the  valley  bottom  at  only  a  few 
places  between  the  canyon  and  the  drques  in  which  the  river  and  its 
tributaries  head.  Lower  WiUow  Creek  has  also  extensive  deposits 
of  glacial  materials.  The  present  stream  gravels  are  of  remarkably 
small  development  in  this  district.  The  larger  streams  for  most  of 
their  length  occupy  valleys  trenched  into  the  glacial  material.  As  a 
result  the  streams  have  been  employed  since  the  retreat  of  the  glades 
in  deepening  rather  than  widening  their  valleys,  and  the  stream  beds 
are  consequently  narrow  and  are  filled  with  large  bowlders.  In  the 
area  shown  on  Plate  X,  Little  Susitna  River  and  its  tributaries  have 
developed  no  considerable  flood  plains,  and  the  gravels  occupy  too 
small  an  area  to  bo  shown  on  a  map  of  this  scale.  Willow  Creek  below 
the  mouth  of  Grubstake  Gulch  has  a  gravel  flat  which  in  places  reaches 
a  width  of  several  hundred  feet. 

MINERAL  RESOURCES. 

OENEBAL  FEATTJBES. 

The  mineral  resources  of  the  WiUow  Creek  district  that  have  been 
sufliciont  to  encourage  mining  and  prospecting  are  the  gold-quartz 
lodes  and  irolil  ])la(^<»rs.  The  gold  placers  as  developed  in  1906  have 
boon  doscrihod  hy  Pai<^o  and  Knopf.* 

By  1909  reports  of  the  discovery  of  gold  lodes  in  the  district  had 
begun  to  attract  attention,  and  Brooks^  published  a  brief  account 
based  on  ro]>orts  of  prosi)octors  and  others.  F.  J.  Katz  and  Theodore 
Chapin  wore  the  first  niomboi-s  of  the  Ignited  States  Geological  Survey 
to  study  the  gold  lodos,  and  the  results  of  their  four  days'  visit  to  the 
district  wore  ])uhlisliod  in  1911.^  Short  accounts  of  the  developments 
in  this  mining  district  in  1911  and  1912  were  given  by  Brooks,*  who 
visited  the  oastorn  part  of  tlio  district  in  1912. 

GOLD  PLACERS. 

(nU'HSTAKK    (iTLCII. 

Practically  all  the  ])lac(T  gold  that  lias  been  recovered  from  this 
district  has  boon  min(ul  on  Grubstake  (Julch  and  on  Willow  CVeek 
near  tlie  month  of  Grubstake.     According  to  O.  G.  Ilornmg,  the  first 

1  I'aipe,  Sidney,  and  Knopf,  Adoljih.  Uooonniussanw  in  the  MutaniL^ka  and  Talkeetna  basins,  wirh  notes 
on  the  placers  of  the  a«ljaoent  n»f:i(.n:  T.  S.  (Jrol.  Survey  IJiill.;n  t,  i)p.  ll«r  ILs,  1907;  Gei>lc)Kic  reconnaissance 
in  tlio  Matana^ka  and  Talk^H'tiia  hiisins,  Alaska:  V.  S.  (Jeul.  Su^^•ey  Rull.  327,  pp.  65  07,  1907. 

2  IJrooks.  A.  II.,  The  mining  in<lustry  in  11H)9:  V.  S.  Geol.  Survey  IJull.  442,  pp.  35-'M\,  1910. 

»  Katz,  V.  J.,  A  reconnaLs.siuico  of  the  Willow  Croek  gold  region:  U.  S.  Geol.  Survey  Bull.  4N0,  pp.  13^ 
lo2, 1911. 

*  nrooks.  A.  H.,  The  mining  In<hwtry  in  1911:  U.  S.  Q«aL  Survey  Bull.  520,  pp.  28-29, 1911;  Tho  mining 
indiLsiry  in  1912:  l".  S.  (UhA.  Suney  Bull.  542,  p.  39, 19" 
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two  claims  were  staked  in  1897  by  M.  J.  Morris  and  L.  H.  Herndon 
on  Willow  Creek  at  the  mouth  of  Grubstake.  In  1899  A.  Gilbert 
staked  two  claims  on  lower  Grubstake  Gulch.  In  1900  the  Klondike 
&  Boston  Co.  bought  up  the  claims  on  Grubstake  Gulch  and  a  number 
on  Willow  Creek  and  attempted  to  operate  them  for  several 
years.  Over  6,000  feet  of  steel  pipe,  ranging  from  9  to  24  inches  in 
diameter,  was  placed  on  the  ground,  and  hydraulic  methods  were 
used.  The  most  productive  years  for  this  compimy  were  1904  and 
1905.  The  company  later  became  involved  in  financial  difficulties 
and  failed,  and  in  1908  its  ground  was  relocated  by  O.  G.  Heming, 
who  now  holds  33  claims  on  Grubstake  and  Willow  creeks. 

Grubstake  Gulch,  which  enters  Willow  Creek  from  the  southeast, 
is  a  hanging  valley,  glacial  erosion  having  lowered  the  Willow  Creek 
valley  below  the  level  of  this  tributary.  A  lateral  moraine  of  the 
Willow  Creek  glacier  was  built  across  the  mouth  of  Grubstake  Gulch, 
and  the  stream  has  now  cut  through  this  material  and  developed  a 
steep,  narrow  canyon  in  bedrock  beneath  it.  From  the  forks  of  the 
stream  to  the  canyon,  a  distance  of  about  half  a  mile,  the  stream  falls 
about  200  feet.  Through  the  canyon  it  drops  about  150  feet  in  a 
short  distance.  Below  the  canyon  an  alluvial  fan  has  been  built 
out  upon  the  Willow  Creek  flat,  and  the  stream  is  now  somewhat 
intrenched  into  this  fan. 

The  placer  ground  that  has  been  worked  includes  part  of  the  bars 
of  Willow  Creek  below  the  mouth  of  Grubstake  Gulch,  a  portion  of  the 
Grubstake  alluvial  fan,  the  bed  of  the  canyon,  and  the  bars  of  Grub- 
stake Gulch  for  some  distance  above  the  canyon.  The  bedrock  is 
mica  schist,  and  the  schistosity  strikes  across  the  creek  and  dips  at 
moderately  steep  angles,  thus  affording  a  rough  bedrock  surface 
admirably  adapted  to  retain  placer  gold.  The  schist  is  cut  in  all 
directions  by  tiny  stringers  of  quartz,  and  quartz  veins  reaching  a 
width  of  3  or  4  feet  were  seen  at  several  places  within  the  schist  area. 

The  first  placer  production  was  made  in  1898,  the  gold  being 
recovered  from  the  claims  on  Willow  Creek  at  the  mouth  of  Grubstake 
Gulch.  It  is  reported  that  about  $4,000  was  taken  out.  In  1899 
about  $3,000  was  recovered  above  the  canyon  on  Grubstake  Gulch 
and  a  small  production  was  made  from  Willow  Creek.  During  the 
next  four  years  little  active  mining  was  done,  but  in  1904  and  1905, 
when  the  hydraulic  plant  had  been  installed,  the  production  reached 
its  maximum.  For  the  last  few  years  mining  has  been  carried  on  in 
a  desultory  fashion  and  the  production  has  been  small.  From  what 
could  be  learned  at  the  time  of  visit,  the  largest  area  of  ground 
mined  lies  immediately  above  the  canyon,  where  throughout  the 
length  of  one  claim  ground  averaging  about  200  feet  wide  has  been 
worked  out.  The  gravels  averaged  from  2^  to  9  feet  in  depth,  and 
on  the  lower  half  of  the  claim  the  gold  was  recovered  from  the  surface 
of  a  bed  of  clay  about  1  foot  above  bedrock,  while  on  the  upper  half 
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of  the  claim  the  gold  lay  on  the  steeply  dipping  schist  bedrock. 
About  1,200  feet  of  sluice  boxes,  27  inches  wide  and  30  inches  deep, 
built  on  1  and  H  inch  lumber,  with  3-inch  square  frames,  were  set 
on  a  grade  of  6  inches  to  the  box  length,  the  average  grade  of  the 
bedrock.  Water  for  hydraulic  sluicing  is  brought  from  a  dam  at  the 
forks  of  the  creek  through  a  ditch  and  steel  pipe.  The  pipe  is  24 
inches  in  diameter  at  the  intake  but  is  reduced  to  9  inches  at  the 
giant,  and  3  and  4  inch  nozzles  are  used.  The  head  of  water  decreased 
as  mining  progressed  upstream  but  was  180  feet  at  a  distance  of 
three-fourths  of  a  mile  below  the  dam.  It  is  reported  that  the  creek 
bed  has  been  worked  as  far  upstream  as  the  dam.  The  gold  is  fairly 
coarse  and  the  largest  nugget  had  a  value  of  $14;  a  number  of  S5 
nuggets  were  found  and  pieces  worth  50  cents  to  $1  were  numerous. 
The  gold  is  said  to  assay  about  $16.60  an  ounce. 

At  the  time  of  visit,  late  in  August,  1913,  assessment  work  on 
these  claims  had  just  be^n.  A  giant  was  set  about  1,300  feet  above 
the  canyon,  and  a  cut  was  started  to  prospect  the  thick  deposit  of 
gravels  on  the  east  side  of  the  creek.  The  gravels  were  there  from 
8  to  15  feet  deep,  thickening  to  the  east,  as  the  bedrock  surface 
seems  to  dip  in  that  direction.  Few  large  bowlders  were  encountered, 
and  scarcely  any  rocks  were  uncovered  which  two  men  could  not 
handle.  The  rocks  were  for  the  most  part  flat,  somewhat  rounded 
slabs  of  schist  which  did  not  move  freely  before  the  giant,  and  it 
was  frcquontly  necessary  to  remove  them  by  hand,  the  larger  ones 
being  first  broken  with  a  hammer.  Boxes  20  inches  wide  were  in 
use,  and  two  men  were  mining.  It  is  reported  that  a  good  pay  streak 
was  discovered  east  of  the  present  cliannel  of  the  creek.  The  total 
placer  production  from  Grubstake  and  Willow  creeks  is  said  to  have 
been  about  .?2r), ()()(). 

The.  task  of  detonnming  tlic  bedrock  source  from  which  the  Grub- 
stake Creek  plaeers  have  l)e^^n  derived  presents  some  difEcultii^. 
Veins  ricli  in  fr(H>  gold  cut  the  quartz  diorito  on  Craigie  and  upper 
Willow  creeks,  and  at  oneo  suggest  themselves  as  an  adequate  source 
for  the  placer  gold  along  Willow  Creek.  Upper  Grubstake  Gulch, 
however,  lies  entirely  within  an  area  of  mica  schist,  and  the  richest 
placers  are  localized  in  this  basin.  It  is  therefore  apparent  that  the 
placer  gold  above  the  Grubstake  Canyon  must  have  come  from  the 
schists,  probably  from  the  veins  and  voinlots  of  quartz  which  are 
knowni  to  carrv'  some  gold.  Below  the  mouth  of  Grubstake  Gulch 
some  gold  from  this  gulch  is  unquestionably  included  in  the  gravels  of 
Willow^  Creek.  Placer  prospects  have  been  found  on  Willow  Creek 
above  Grubstake  Gulch,  and  their  gold  was  probably  derived  in  part 
from  veins  both  in  the  quartz  diorite  and  in  the  sclust.  The  absence 
of  placers  immediately  below  the  outcroppings  of  the  rich  gold-quartz 
veins  in  the  quartz  diorite  is  to  be  explained  by  the  severe  erosion  of 
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glacial  ice,  which  removed  any  accumulation  of  gravel  and  the  in- 
cluded gold  and  incorporated  it  in  the  glacial  materials  deposited 
farther  downstream.  The  present  placers  are  the  result  of  postglacial 
concentration  of  gold  from  the  glacial  deposits  and  from  the  poet- 
glacial  erosion  of  bedrock. 

WILLOW   CHEEK. 

Prospecting  has  been  carried  on  at  various  places  along  Willow 
Creek  since  the  first  placer  discoveries  in  1897,  but  so  far  the  only 
ground  mined  on  this  stream  has  been  that  just  below  the  mouth  of 
Grubstake  Gulch,  already  mentioned.  The  Alaska  Hoosier  Co.  holds 
32  claims  on  Willow  Creek  below  the  mouth  of  Wet  Gulch,  extending 
2  miles  downstream,  but  only  assessment  work  has  been  done  on  them. 
Some  years  ago  a  ditch  was  built  from  Wet  Gulch  down  the  south  side 
of  WiUow  Creek  valley  for  the  purpose  of  hydraulicking  some  terrace 
gravels,  but  no  considerable  amount  of  mining  was  done.  The 
ground  has  been  prospected  by  pits  and  by  means  of  a  spring-pole 
drill.  Holes  have  been  sunk  to  a  depth  of  22  feet,  but  in  the  valley 
floor  none  have  reached  bedrock. 

FISHHOOK   CREEK. 

In  1906  some  prospecting  for  placer  ground  was  done  on  lower 
Fishhook  Creek.  Encouraging  prospects  could  be  foimd  in  many 
places,  and  the  creek  was  diverted  into  Little  Susitna  River.  A  12- 
foot  pit  simk  into  the  channel  showed  fair  values  but  no  ground  suffi- 
ciently rich  to  pay.  The  best  prospects  were  foimd  in  the  creek  bed 
and  the  values  decreased  with  depth.  Bedrock  was  not  reached.  A 
12-cent  nugget  was  the  largest  found,  and  all  the  gold  was  fairly 
coarse,  but  large  bowlders  were  so  abundant  that  mining  costs  would 
be  prohibitive.  The  placer  gold  along  Fishhook  Creek  and  Little 
Susitna  River  is  doubtless  a  postglacial  concentration  of  gold  scat- 
tered through  the  morainal  deposits,  but  the  large  number  of  great 
bowlders  along  these  streams  make  it  improbable  that  placer  Tnining 
on  them  would  pay. 

GOLD  LODES. 
OENEKAL  CONDITIONS  OF  OCCURRENCE. 

The  principal  gold-lode  mines  and  prospects  of  this  district  are 
described  in  the  following  pages,  but  a  statement  of  the  general  con- 
ditions under  which  the  lodes  occur  seems  desirable.  All  the  pro- 
ducing mines  and  the  more  promising  prospects  he  in  the  area  of 
quartz  diorite  bordered  on  the  south  by  Willow  Creek,  the  east-west 
portion  of  Fishhook  Creek,  and  upper  Little  Susitna  River.  Most  of 
them  are  included  in  an  area  6  miles  long  from  east  to  west  and  5  miles 
wide  from  north  to  south.    Within  the  narrow  limits  of  this  produc- 
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tive  area  the  quartz  diorite  is  for  the  most  part  massive  and  unaltered, 
though  a  few  prospects  along  the  southern  edge  lie  within  a  somewhat 
gneissic  phase  of  the  granitic  intrusive.  Without  exception  the 
gold-hearing  lodes  are  quartz  veins  cutting  the  quartz  diorite.  In 
many  places  they  are  handed,  and  most  of  them  contain  some  clayey 
gouge  along  one  or  both  walls,  showing  that  the  period  of  vein  fiUing 
was  accompanied  by  movement  along  the  fractures.  Although  the 
banding  shows  that  the  vein  filling  was  continued  throughout  a  con- 
siderable period  of  time,  evidence  of  only  one  general  period  of  vein 
filling  has  so  far  been  obtained.  The  veins,  while  showing  consider- 
able variation  in  strike  and  dip,  for  the  most  part  belong  to  a  set  which 
strike  in  a  general  northwesterly  direction  and  dip  from  a  few  degrees 
to  45*^  SW.  In  places  two  or  three  veins  in  the  same  mountain  are 
found  to  be  parallel  to  one  another  and  also  parallel  to  a  prominent 
set  of  joints.  Almost  every  well-defined  vein  that  was  studied  is  par- 
alleled by  a  strong  set  of  joints.  It  appears,  therefore,  that  the  gold 
quartz  veins  are  fillings  of  joint  cracks.  The  fact  that  certain  joints 
of  a  set  have  a  quartz  filling  while  other  equally  prominent  joints  of 
the  same  set  contain  no  vein  material  indicates  that  only  a  part  of  the 
joints  had  been  formed  by  the  end  of  the  period  of  vein  deposition  and 
that  after  the  circulation  of  the  mineralized  quartz-bearing  solutions 
had  ceased  other  joints  parallel  to  the  earlier  ones  were  formed. 

The  veins  of  the  district  are  practically  all  fillings  of  fractures 
parallel  to  the  jointmg,  with  well-defined,  generally  regular  walls. 
Tlic  quartz  usually  breaks  free  from  the  walls,  from  which  it  is  com- 
monly found  to  b(»  sc^paratcd  by  clayey  gouge.  wSome  veins  show 
brecciated  wall  rock  cemented  by  quartz,  and  horses  of  country  rock 
surrounded  by  quartz  an^  not  uncommon.  The  surface  croppings  of 
one  vein  indicate  that  it  is  continuous  horizontally  for  about  1,500 
feet,  and  other  veins,  while  not  so  well  exposed,  vnH  probably  be 
proved  to  be  at  least  equally  continuous.  Underground  workings 
arc  not  yet  extensive^,  but  one  adit  tunnel  386  feet  long  and  another 
240  feet  long  have  been  driven  on  fairly  continuous  veins.  The 
veins  vary  in  thickness  from  place  to  place  and  are  characterized  by 
pinches  and  swells.  The  quartz  is  white  to  bluish  gray  in  color  and 
in  many  places  is  bandinl.  Near  the  surface  it  is  usually  oxidized, 
and  the  visible  minerals  accompanying  it  consist  chiefly  of  native  gold 
and  limonite.  The  oxidized  ore  is  commonly  full  of  cavities  formed 
by  the  leaching  out  of  sulphides.  A  short  distance  below  the  crop- 
pings the  ore  is  unoxidized,  and  sulphides,  particularly  pyritc,  are 
conmaon.  The  gold  occurs  for  the  most  part  as  free  gold  in  the  quartz, 
but  some  gold  is  entangled  in  the  pyritc.  Reports  of  teUurides  have 
been  common,  and  chemical  teetuf  aniunber  of  these  ores  were  made. 
The  particles  of  tellurides  in  th0M||kMiuned  were  too  small  to  enable 
the  identification  of  the  nuDec^^^BUoi  free  gold,  the  following 
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metallic  minerals  were  identified  in  the  district:  Pyrite,  arsenopyrite, 
stibnite,  chalcopyrite,  bomite,  chalcocite  (?),  malachite,  galena, 
molybdenite,  cinnabar,  and  an  unidentified  telluride.  Details  of  the 
several  veins  are  given  in  the  following  descriptions  of  the  mines  and 
prospects. 

MIKE  OF  ALASKA  FREE  GOLD  MINING  CO. 

The  property  of  the  Alaska  Free  Gold  Mining  Co.  comprises  a  group 
of  13  claims  lying  on  the  bold  mountain  ridge  which  fonns  the  west 
wall  of  the  Fishhook  Creek  valley,  north  of  Hatcher  Creek.  The 
claims,  covering  practically  all  of  the  east  slope  of  this  ridge  and 
including  a  part  of  the  west  slope,  near  the  summit,  have  been  sur- 
veyed for  patent,  as  has  also  a  mill  site  on  Fishhook  Creek.  The 
company  is  oi^anized  as  a  stock  company  but  is  now  operated  under 
an  eight-year  lease,  beginning  in  1912.  It  was  on  this  property  that 
the  fiirst  discovery  of  gold  quartz  in  this  district  was  made,  the  first 
claim  being  staked  on  September  16, 1906.  Since  that  time  develop- 
ment work  and  mining  have  been  carried  on  each  simmier.  The 
improvements  at  the  mine  consisted  at  the  time  of  visit  of  a  mill  and 
blacksmith  shop  on  Fishhook  Creek,  and  adjoining  bunk  and  mess 
tents  to  accommodate  about  30  men ;  two  main  tramways  and  a  branch 
tram  connecting  the  mill  with  the  ore  bodies;  two  inclined  tunnels  60 
and  85  feet  long  on  the  lower  vein,  connected  by  drifts  and  stopes; 
a  95-foot  adit  tuimel  on  the  main  upper  vein,  and  numerous  short 
tunnels,  open  cuts,  and  pits  on  the  vein  croppings  on  the  several 
claims. 

The  mill,  operated  by  a  Pelton  wheel  working  under  a  35-foot  head 
of  water,,  is  a  Lane  slow-speed  Chilean  mill,  designed  to  turn  about 
7  revolutions  a  minute,  and  to  crush  to  40  to  60  mesh.  It  was  first 
put  into  service  about  August  1,  1912.  Its  maximiun  capacity  is 
about  25  tons  in  24  hours,  the  ore  being  passed  through  a  rock  crusher 
before  entering  the  mill.  The  water  supply  is  adequate  to  operate 
the  mill  only  during  a  portion  of  the  open  season,  and  a  16-horse- 
power  gasoline  engine  has  been  installed  to  furnish  p)wer  during 
periods  of  low  water.  From  the  mill  the  crushed  ore  passes  to  two 
sets  of  amalgamating  tables  and  thence  is  fed  to  two  Bartlett  con- 
centrating tables,  operated  by  a  small  overshot  water  wheel.  From 
1  to  2  per  cent  of  the  ore  crushed  is  saved  as  concentrates.  From 
70  to  75  per  cent  of  the  gold  saved  is  said  to  be  amalgamated  in  the 
miU,  and  the  remainder  is  caught  on  the  plates.  At  present  the  con- 
centeates  and  tailings  are  not  treated  but  are  being  stored  imtil  a 
cyrsxAde  plant  is  installed. 

Two  principal  ore  bodies  have  been  opened  on  this  property, 

naiil^  tibiere  are  openings  at  a  niunber  of  places  on  veins  which 

nay  not  be  continuations  of  these  two  main  veins.    The  lower 
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of  the  two  has  been  opened  at  the  head  of  the  south  tramway,  at  an 
elevation  of  about  4,300  feet,  900  feet  above  the  mill.  It  will  here  be 
called  the  Homestake  vein,  as  the  principal  workings  are  near  the 
boundary  between  the  claims  known  as  the  South  Homestake  and 
North  Homestake.  This  vein  crops  out  at  about  the  same  elevation 
and  has  the  same  general  strike  and  dip  as  the  Granite  Mountain  vein 
,of  the  Alaska  Gold  Quartz  Mining  Co.,  1,500  feet  to  the  north,  and  it 
appears  Ukely  that  the  vein  is  more  or  less  continuous  between  these 
two  properties,  although  it  has  not  yet  been  directly  traced  through- 
out the  intervening  distance.  At  the  head  of  the  tramway  the  vein  is 
opened  by  two  inclined  tunnels  50  feet  apart,  one  85  and  the  other  50 
feet  long,  connected  at  50  feet  from  the  surface  by  a  drift.  The  ore 
was  brought  to  the  surface  in  a  car  tram  operated  by  a  windlass.  Most 
of  the  ground  between  these  tunnels  is  stoped  out  for  25  feet  below  the 
outcrop.  The  average  strike  of  the  vein  is  here  about  N.  13°  W.,  and 
the  dip  varies  from  30°  at  the  surface  to  42°  at  the  tunnel  face.  The 
vein  filling,  lying  between  quartz  diorite  waUs,  was  from  6  to  24  inches 
thick  and  was  associated  with  some  gouge  and  clayey  matter.  The 
vein  cropping  has  been  exposed  for  several  hundred  feet  along  the  sur- 
face. To  the  north  it  has  been  traced  as  far  as  the  north  tramway, 
and  to  the  south  it  was  followed  to  the  edge  of  a  large  talus  slide.  It 
is  said  that  to  the  south  it  pinches  out  to  a  thin  edge.  A  large  part  of 
the  ore  milled  at  this  mine  in  1912  is  said  to  have  been  taken  from  this 
vein. 

The  upper  main  vein  on  this  property,  known  as  the  Skyscraper 
vein,  is  opened  by  a  tunnel  at  an  elevation  of  about  4,600  feet  on 
the  north  slope  of  Sk\^scrapcr  Mountain,  near  its  top.  These  work- 
ings arc  at  tlie  head  of  an  850-foot  branch  aerial  tram,  which  runs  in  a 
northeast  dh^ection  and  discharges  at  the  head  of  the  main  north 
tram,  2,500  feet  from  the  mill.  At  the  time  of  visit  the  adit  tunnel, 
which  is  equipped  with  a  car  tram,  was  95  feet  long,  and  work  was 
in  progress  in  the  breast.  At  40  feet  from  the  portal  a  raise  reaches 
the  surface  36  feet  above.  As  opened  by  this  tunnel,  the  vein  ranges 
in  thickness  from  18  inches  to  8  feet  of  solid  quartz,  associated  with 
some  gouge.  The  vein  matter  is  generally  free  from  the  walls,  and 
there  is  evidence  that  considerable  movement  has  taken  place  along 
the  walls.  The  vein  pinches  and  swells,  but  the  strike  and  dip  are 
fairly  imiform.  The  average  strike  is  about  N.  15°  W.  and  the  dip 
40°-45°  W. 

A  short  distance  southeast  of  the  tunnel  and  above  it,  on  the  out- 
crop of  the  same  vein,  is  a  large  open  cut  which  supplied  about  two- 
thirds  of  the  ore  milled  in  1913.  In  this  cut  the  vein  is  split  into 
two  parts  by  a  large  horse  of  diorite  measuring  15  feet  in  greatest 
thiclmess.  Above  the  horse  there  is  said  to  bo  about  5  feet  of  milling 
ore,  and  below  it  from  4  to  10  feet  of  ore.     At  a  point  380  feet  south- 
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east  of  the  tunnel  mouth  is  another  open  cut  on  the  same  vein, 
showing  about  9  inches  of  quartz.  The  tunnel  is  being  driven  for 
this  point. 

The  quartz  of  the  Skyscraper  vein  is  in  general  massive,  though 
locally  showing  a  banded  structure.  In  the  open  cuts  it  is  rusty 
from  iron  oxide  and  full  of  cavities  formed  by  the  leaching  out  of  tilie 
sulphides.  A  short  distance  from  the  surface,  however,  oxidation  of 
the  sulphides  has  taken  place  only  along  cracks  in  the  vein,  and  the 
massive  quartz  has  a  light  to  dark  blue-gray  color.  It  contains, 
besides  native  gold,  rather  abundant  pale  pyrite  and  some  chalco- 
pyrite.  A  little  galena  is  reported.  TTie  native  gold  occurs  both  as 
particles  in  the  quartz  not  immediately  associated  with  pyrite  and 
as  intergrowths  in  the  pyrite,  as  can  be  seen  from  the  delicate  crystals 
projecting  into  the  cubical  cavities  from  which  the  pyrite  has  been 
leached.  The  production  in  1913  was  diminished  by  the  scant  supply 
of  water,  as  the  mill  was  operated  to  capacity  for  only  a  part  of  the 
short  open  season. 

A  third  vein  of  proved  economic  importance  crops  out  on  the 
Eldorado  claim,  about  3,000  feet  south  of  Skyscraper  Mountain. 
This  vein  has  been  developed  by  several  large  open  cuts  and  by  a 
30-foot  inclined  tunnel,  at  an  elevation  of  about  4,270  feet.  The 
country  rock  is  a  much-decayed  quartz  diorite.  The  vein  ranges  in 
thickness  from  1  inch  to  18  inches  of  solid  quartz,  associated  with 
some  clayey  gouge.  It  strikes  N.  24*^  W.  and  dips  about  36*^  W.  and 
is  therefore  nearly  parallel  with  the  other  veins  on  Skyscraper  and 
Granite  mountains  to  the  north.  The  quartz  is  oxidized  and  rusty, 
as  is  also  the  country  rock,  even  at  a  distance  of  30  feet  from  the 
surface.  It  is  reported  that  in  1912  about  100  tons  of  ore  from  this 
vein  was  dragged  down  a  trail  to  a  point  from  which  it  could  be 
trammed  to  the  mill. 

A  number  of  other  open  cuts  and  short  tunnels  on  this  property 
expose  quartz  veins  of  varying  size  and  gold  content,  but  none  of 
them  has  yielded  ore  in  commercial  quantity. 

In  1911  a  few  tons  of  ore  from  this  property  was  milled  in  the  mill 
of  the  Alaska  Gold  Quartz  Mining  Co.,  and  this  was  the  first  gold 
produced  from  this  mine.  In  the  spring  of  1912  the  Chilean  mill  was 
installed,  and  about  525  tons  of  ore  was  milled  that  summer.  In 
1913  the  mill  was  run  to  as  great  capacity  as  the  water  supply  per- 
mitted and  about  25  men  were  employed  continuously  during  the 
working  season. 

MINE   OF   ALASKA    GOLD   QUARTZ   MINING   CO. 

The  property  of  the  Alaska  Gold  Quartz  Mining  Co.  lies  for  the 
most  part  ill  the  upper  portion  of  the  valley  of  Fishhook  Creek,  on 
the  east  slope  of  Granite  Mountain.    It  comprises  a  group  of  five 
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claims  and  a  niill  site,  all  of  which  have  been  surveyed  for  patent. 
The  claims  form  an  irregular  tier  extending  from  Fishhook  Creek  up 
the  moimtain  to  the  west  and  include  a  portion  of  the  divide  between 
Fishhot>k  Creek  and  Willow  Creek.  The  claims  were  located  in  1907, 
and  development  work  and  mining  have  been  carried  on  each  year 
siui^e.  The  improvements  consist  of  a  4-6tamp  mill,  located  on  Fishr 
hook  Creek,  two  aerial  tramways  extending  from  the  ore  bodies  to 
the  mill,  a  group  of  tents  in  the  valley,  a  blacksmith  shop  and  car 
tram  at  the  main  tunnel,  several  hundred  feet  of  adit  tunnels  and 
stopes,  and  a  number  of  open  cuts  on  the  croppings  of  the  ore  bodies. 
The  mill  is  opt^rated  by  a  small  Pelton  wheel,  which  works  under  a 
120-foot  head  and  develops  about  15  horsepower.  The  mill  equip- 
ment first  installed  consisted  of  a  prospecting  mill  of  three  500-pound 
stamps,  manufactured  by  the  Mine  &  Smelter  Supply  Co.  Later  a 
1,250-pound  Xeissen  stamp  was  added.  The  capacity  of  the  four 
stamps  was  about  8^  tons  in  24  hours,  with  the  small  stamps  dropping 
98  times  a  minute  and  the  large  stamp  90  times.  The  ore  is  crushed 
to  40  mesh  and  passes  from  the  stamps  over  amalgamating  plates  and 
thence  over  a  Wilfley  concentrating  table.  The  concentrates  are 
said  to  bear  a  proportion  of  about  1.80  in  the  more  or  less  oxidized 
portions  of  the  vein  and  of  about  1.40  in  the  unoxidized  ore  about 
400  feet  from  the  surface.  The  concentrates  and  tailings  have  been 
saved  for  future  treatment,  but  up  to  the  present  time  all  the  values 
reo()V(^red  have  boon  in  free  gold  by  amalganiation  in  the  mortars  and 
on  tht^  ])latt^.  Whou  tho  niiJl  is  rumiing  to  capacity  the  plates  are 
cleaiiod  everv  24  hours  and  the  niortai-s  once  a  week.  Two  2-bucket 
aerial  trams  equip]>ed  with  J-ineh  cable  lead  from  the  ore  bodies  to 
thr  mill,  llio  lower  of  the  two»  heading  at  the  mouth  of  the  main 
tunnel,  Is  about  1,700  feet  long  and  Is  supported  by  one  tower  near 
the  mill.  The  other  tram  Is  2,460  feet  long  in  a  single  span  and  has 
a  vertical  distance  of  about  1,100  feet  between  the  ends. 

Two  j)rinci])al  ore  bodies  ero]^  out  on  tliis  ])roperty.  The  main 
tumicl  on  the  lower  or  Ciranite  Mountain  vein,  wliich  has  fumlshtHl 
most  of  thi»  j)r()duction.  and  which  crops  out  on  the  walls  of  a  small 
cirque,  is  at  an  elc^vation  of  4,150  feet,  or  500  feet  above  the  mill.  The 
up])er  or  Indo])en(l('nt  vein  lies  high  on  the  moimtain,  620  feet  ver- 
tically above  the  Granite  Mountain  vein,  and  has  so  far  been  pros- 
pected only  by  shallow  opc^nings.  The  country  rock  Is  evervwhere 
the  ([uartz  diorite  which  forms  all  the  northern  ])art  of  tliis  dLstrict. 

The  Granite  Mountain  vein  is  dev(»lo])ed  by  a  main  adit  tunnel  386 
feet  long,  another  adit  tumiel  SO  feet  long,  several  short  tunnels  and 
open  cuts,  and  sevcTal  sto])es,  some  of  which  comi(»ct  the  two  larger 
tunnels  with  each  other  and  ^vith  the  surface.  In  general  the  vein 
strikes  N.  14°-20°  W.,  the  strike  varying  somewhat  in  different  parts  of 
the  vein.     The  dip  also  is  rather  irregular,  varying  from  1 0°  to  42  °  SW., 
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but  averages  about  20^  SW.  At  the  portal  of  the  main  tunnel  the  vein 
cropping  shows  only  1  or  2  inches  of  quartz,  but  in  the  tunnel  the 
quartz  vein  matter  varies  in  thickness  from  2  inches  to  4  feet,  rarely 
pinching  to  less  than  8  inches  and  averaging  about  22  inches.  The 
vein  pinches  and  swells  abruptly  and  contains  some  horses  of  coun- 
try rock  but  is  continuous  throughout  the  tunnel.  In  one  place  a 
dip  fault  has  displaced  the  vein  about  4  feet. 

The  vein  walls  are  distinct  and  smooth,  are  generally  slickensided, 
and  are  in  most  places  separated  from  the  vein  by  a  layer  of  gouge 
matter  of  varying  thickness.  The  quartz  is  characteristically  massive, 
though  it  is  banded  in  places.  It  is  of  a  light^ray  to  dark  blue- 
gray  color  and  where  unoxidized  shows,  besides  native  gold,  rather 
abundant  pale  pyrite,  some  chalcopyrite,  and  specks  of  some  uniden- 
tified dark  sulphide.  The  vein  matter  has  been  somewhat  shattered 
and  slickensided.  Very  near  the  surface  the  ore  is  rusty  and  most  of 
the  sulphides  have  been  removed  by  oxidation.  Farther  imdeiground 
iron  oxide  occurs  along  certain  cracks  in  the  ore,  but  most  of  the 
sulphides  are  unaltered  a  short  distance  from  the  surface.  The 
better  ore  from  this  vein  occurs  in  chutes,  four  of  which  were  en- 
countered in  a  distance  of  386  feet  along  the  strike  of  the  vein. 

The  upper  vein  on  this  property  is  known  as  the  Independence 
vein  and  is  connected  with  the  mill  by  an  aerial  tram  at  an  elevation 
of  4,770  feet,  1,120  feet  above  the  mill.  The  vein  strikes  N.  12°  W., 
or  approximately  parallel  to  the  Granite  Mountain  vein,  and  its 
average  dip  ia  about  42*^  W.  Although  its  southward  continuation 
has  not  been  directly  proved,  it  is  without  much  doubt  on  the  same 
plane  as  the  main  upper  veia  on  the  property  of  the  Alaska  Free 
Gold  Mining  Co.,  and  future  developments  are  Ukely  to  show  that  the 
vein  is  continuous  between  these  two  properties.  The  developments 
at  the  time  of  visit  consisted  of  an  open  cut  about  100  feet  long  and  a 
15-foot  tunnel  at  the  bead  of  the  tramway,  and  other  open  cuts  on 
the  vein  both  to  the  north  and  to  the  south.  The  vein,  as  seen  at 
the  several  openings,  is  from  2  inches  to  2  feet  in  thickness,  averaging 
about  12  inches,  and  is  accompanied  by  considerable  sheared  matter 
and  gouge.  The  walls  consist  of  blue-gray  diorite,  somewhat  sheared 
near  the  vein.  The  vein  near  the  tramway  is  forked,  a  portion  of 
it  cropping  out  about  30  feet  below  the  tunnel.  The  vein  quartz 
is  less  massive  than  that  of  the  Granite  Mountain  vein,  is  generally 
banded,  and  consists  of  interlocking  crystals  of  quartz  containing 
free  gold,  a  little  pyrite,  and  small  quantities  of  some  other  sulphides. 
Only  a  small  quantity  of  ore  from  this  vein  had  been  mined  up  to  the 
fall  of  1913,  but  it  was  planned  to  build  a  cabin  near  the  outcrop  and 
run  a  tunnel  on  the  vein  that  fall.  It  was  reported  that  on  September 
3, 1913,  this  tunnel  had  been  driven  34  feet  on  the  vein,  and  that 
approximately  4  feet  of  good  ore  showed  in  the  timnel  face. 
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In  1913  difficulties  wero  oncountorod  in  keeping  the  mill  in  operation, 
mimuous  broakdowna  caualng  a  serious  curtailment  in  the  output, 
altlun)g:h  enough  ore  was  available  to  supply  the  mill,  and  the  wat«r 
mpply  was  sufficient  to  fumLoh  power  throughout  most  of  the  summej'. 
FluiS  Were  being  mtule  to  install  a  now  mill  that  niQter. 

HNI  or  GOLD  BDZJ.K>H  MmnKk  Qp,  ,- 

llurQold  Bulfion  Umiof^  Co.'s  property  is  situated  on  the  southeast 
mill  of  the  Cndgie  Creek  valley,  about  4  miles  above  the  mouth  of 
tJie  creek.  The  fint  ciahns  were  staked  in  1907  by  ^Tilliara  Bartholf, 
and  the  gnmp  now  includes  five  full  claims  and  a  fractional  claim, 
winch  hsn  been  surveyod  for  patent.  The  improvements  consist 
of  ft  grcKIp  of  buildingji  and  a  7-stamp  mill  located  in  the  valley,  two 
bnndi  fterial  trams  supplying  a  main  aerial  tram  to  the  mill,  a  short 
aerial  tmm  and  a  car  tram  at  the  upper  workuigs,  which  are  provided 
with  a  stone  mem  house,  blacksmith  shop,  and  bunk  tents,  several 
hundred  feet  of  tnnneb  ttnd  ^topos,  and  numerous  open  cuts  and 
strippngB,  Tbo  main  workings  are  connected  with  one  another  and 
wittl  the  ndn  by  traila.  Power  for  the  mill  is  provided  by  a  1 2-inch 
Pelton wheel  operated  under  a  28-foot  head,  about  2!i  horsepower  being  ' 
(Sereloped.  Some  power  is  also  needed  to  run  the  main  tramway. 
Two  1,000-pound  Hendy  stamps  wore  installed  in  1909,  and  in  1911 
five  1,000-poimd  Halladie  stamps  were  added.  He  ore  is  fint 
passed  through  a  coaise  crusher  and  then  fed  to  the  stamps,  wiai^ 
are  regulated  to  drop  from  100  to  103  times  a  minute,  crush  to  40 
mesh,  and  dischai^e  over  two  sets  of  amalgamating  plates  and  thence 
over  a  Wilfiey  concentrator.  The  capacity  of  the  stamps  is  about 
21  tons  of  ore  in  three  shifts  of  wght  hours  each,  and  the  ore  con- 
centrates in  about  the  ratio  of  1  to  200.  In  1909  the  two  stamps  tiieo 
installed  were  supplied  with  ore  brought  to  the  miU  on  pack  hoiees, 
but  the  next  year  a  cable  trsm  was  installed.  The  main  tramway 
which  now  supplies  the  mill  is  a  2-bucket  aerial  tram,  equipped  with 
{-inch  cable,  and  is  3,253  feet  long,  with  a  rise  of  850  feet.  It  is  sup- 
ported on  a  number  of  towers.  The  buckets  have  a  capacity  of  400 
pouncb,  and  the  tram  is  of  sufficient  capacity  to  keep  the  mill  well 
supplied  with  ore.  At  the  head  of  the  muu  tram  there  are  ore 
biinkeTS  supplied  by  two  trams,  one  about  1,600  feet  long  from  tunnel 
No.  5,  and  one  1,450  feet  long  from  tunnel  No.  2,  each  equipped  with 
i-inch  cable  and  two  buckets.  These  trams  both  consist  of  single 
spans  unsupported  by  towers.  From  tbe  mouth  of  tunnel  No.  2  a 
car  tram  045  feet  long  follows  tbe  mountain  slope  to  the  northeast  and 
is  fed  by  an  aerial  tram  635  feet  long,  which  heads  at  Diaoovery,  on 
the  Qold  Dust  claim. 
Tlie  vein  oroppings  on  the  Gold  Bullion  property  ooonr  near  the 
jpomit  of  Uie  ridge  which  separates  the  upper  valleys  of  Craigle  and 
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Wiflow  creeks.  The  workings  are  at  elevations  of  4,400  to  4,600  feet, 
and  the  mill  in  the  valley  bottom  is  at  3,050  feet,  or  about  1,500  feet 
below  the  ore  bodies.  The  discovery  of  the  veins  on  this  property  in 
the  high,  craggy  ridge  top  is  no  doubt  due  to  the  good  exposures  of 
bedrock  which  occur  there.  Below  the  workings  most  of  the  bedrock 
is  so  concealed  beneath  a  covering  of  talus  and  of  glacial  deposits  that 
prospecting  is  difficult. 

The  ore  milled  in  1909,  which  yielded  the  first  gold  recovered  from 
this  property,  is  said  to  have  been  obtained  from  the  talus  and  from 
open  cuts  on  the  Gold  Dust  claim,  the  place  of  the  original  discovery. 
During  the  years  from  1910  to  1912  tiie  ore  milled  was  taken  from 
tunnels  Nos.  3,  4,  and  5,  No.  6  furnishing  most  of  the  production.  In 
1913  the  production  was  obtained  largely  from  open  cuts  and  from 
tunnel  No.  1  on  the  Qold  Dust  claim,  from  the  same  locality  that  was 
first  mined. 

At  the  time  of  visit  access  could  be  had  to  the  many  open  cuts  on 
the  property,  and  to  adit  timnels  Nos.  1,  2,  and  4.  Tunnels  Nos. 
3  and  5  had  caved  in  at  the  portals  and  were  inaccessible.  Active 
Tnining  was  being  carried  on  in  open  cuts  near  tunnel  No.  1  and  in  that 
timnel  itsell,  which  was  30  feet  long,  and  a  prospecting  tunnel,  No.  2, 
was  being  driven  along  the  vein  and  had  penetrated  several  hundred 
feet  into  the  mountain.  Between  these  two  tunnels  numerous  open 
cuts  and  strippings  have  exposed  the  vein,  and  although  the  exposures 
are  not  continuous,  it  is  most  likely  that  both  timnels,  and  No.  3  as 
well,  are  all  on  the  same  vein.  Tunnels  Nos.  4  and  5,  while  somewhat 
higher  on  the  mountain  than  the  projected  dip  of  the  vein  from  No.  2 
would  indicate,  are  in  ground  that  has  been  somewhat  faulted  and 
disturbed,  and  it  is  not  improbable  that  the  veins  on  which  they  were 
driven  are  parts  of  the  same  ore  body  exposed  in  the  other  workings. 
The  vein  may,  however,  be  somewhat  displaced  by  faulting,  or  it  may 
even  prove  to  be  a  distinct  ore  body. 

At  timnel  No.  1  the  vein  strikes  about  N.  28°  E.  and  dips  15°  W. 
Open  cuts  show  its  continuation  on  the  opposite  side  of  the  ridge  to 
the  south.  At  the  time  of  visit  the  tunnel  was  30  feet  long,  but  it  is 
reported  that  by  October  15,  1913,  it  had  been  driven  to  a  length  of 
184  feet.  As  exposed  in  the  tunnel  the  vein  is  from  3  to  7  feet  thick 
and  is  composed  largely  of  white  or  bluish  quartz,  rusty  along  the 
fractures.  Sheared  matter  and  gouge  occur  both  above  and  below 
the  vein,  which  cuts  the  quartz  diorite.  Visible  particles  of  free  gold 
could  be  seen  in  many  pieces  of  the  ore,  as  well  as  small  amounts  of 
pyrite  and  chalcopyrite.  Particles  of  some  other  finely  disseminated 
sulphides  are  also  present,  and  copper  carbonate  stains  are  common. 
Altiliough  both  the  country  rock  and  the  vein  are  much  fractured, 
many  of  the  fractures  being  filled  with  ice,  the  ore  at  even  so  short  a 
distance  as  30  feet  from  the  portal  of  the  tunnel  is  not  greatly  oxidized. 
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flxcrpt  aloDg  fractals,  and  muiT  of  the  sulphides  are  unAltered.  Tht 
opea  cuts  at  this  pUc«  have  dizsclosed  a  large  amount  of  ondized  and 
broken  Teio  quartz  mixed  with  the  suitmce  detritus,  and  this  looee 
sorfare  mat«ml  Bupp&ed  a  oonaidenble  propartioa  of  the  ore  nnUed 
m  IQ13.  The  snrface  poitifm  of  the  vein:^  s«eii»  to  rield  somewhat 
hitler  retums  than  the  fresher  material  fram  the  onderground 
worldngB,  probably  as  a  r>»ult  of  the  frwiog  of  ^ime  gold  hy  the 
oxidalioD  of  the  salphidee.  At  present  the  ooly  gold  recovered  is 
freegiild,  obtaiDed  by  amalgamatioo.  Ai^t  tomiel  No.  2  has  yidilnj 
s  little  milhi^  ore,  bat  most  of  it  has  been  driTen  in  the  hope  of  open- 
ing an  ore  body.  The  tunnel  is  on  the  Golden  Wonder  claim,  and  tlw 
Tvn,  which  ranges  in  thickness  from  5  feet  to  the  vanishing  point  and 
aversgee  about  2  feet,  strikee  approximately  N.  30°  E.  and  dips  about 
14°  W.  In  the  breast  of  the  tunnel  the  vein  had  thinned  out  to  a 
EDuQ  stringer.  It  is  re]M>rted  that  on  October  15,  ldI3,  the  ttmnel 
lud  beoi  driven  to  a  length  of  240  feet  and  the  vain  had  widened  out, 
^ving  B  width  of  3^  feet  of  paying  ore. 

Tunnel  So.  3,  about  40U  feet  west  of  No.  2  and  [Hvsimiably  oo  tbs  i 
Bune  vein,  is  now  caved  in  but  is  reported  to  have  yielded  conader- 
able  good  ore. 

Adit  ttmnel  ISo.  4  is  said  to  be  300  feet  long,  and  the  vein  ranges  1 
from  2  feet  in  tlutkne^  down  to  a  small  stringer.  No  work  was  | 
beiDg  done  <hi  this  taniiel  in  1913- 

Tuonel  No.  5,  wludt  is  now  caved  in  and  abarnkmed,  fonuBhed 
moet  of  the  ore  milled  in  1912.  The  vein  is  said  to  have  had  a  maxi- 
mimi  thickness  of  14  feet,  though  averaging  much  less  than  that. 
In  1913  a  small  quantity  of  ore  was  recovered  from  the  ontcroppings 
of  the  vein  near  the  site  of  the  old  tunnel  entrance. 

In  the  mill  practice  at  this  mine  the  only  metal  i^ch  has  been 
meovered  so  far  has  been  the  free  gold  caoght  by  amalgamation 
in  the  stamp  mortar  boxes  and  on  the  plates.  In  1913,  during  the 
time  when  the  mill  was  running  24  hours  a  day,  the  plat«s  were 
deaned  up  at  the  end  of  each  8-hour  shift  and  the  mortars  were 
cleaned  every  48  hours.  Tho  concentrates  from  the  WUfley  table 
have  been  stored  separately  and  all  the  tailings  have  been  inqtoonded. 
About  4,000  tons  of  tailings  are  now  stored  ready  for  treatment, 
and  plans  are  being  made  to  install  a  30-ton  cyanide  plant  in  1914. 
In  1913  the  mill  was  run  three  8-hour  shifts  a  day,  and  two  ahifta 
wen  worked  in  the  mines.  About  30  men  were  employed  contlan- 
onsly  during  the  summer.  In  the  fall  the  muiibea'  of  stamps  in 
operation  was  reduced  as  the  water  supply  diminished.  The  5-stamp 
null  ran  doling  the  season  for  a  total  of  59  days,  and  the  2-stamp  mill 
for  72  days.     It  was  planned  to  continue  undei^roimd  mmiTig  all 
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MABEL  MIKE. 

"Rie  Mabel  mine  is  situated  on  the  west  wall  of  the  Little  Susitna 
Valley,  3  miles  above  the  mouth  of  Fishhook  Creek.  The  workings, 
at  an  elevation  of  3,700  feet,  are  in  a  small  gulch  tributary  to  Little 
Susitna  River,  and  the  camp  is  near  the  same  gulch,  about  800  feet 
below  the  worKngs.  The  property  comprises  a  block  of  12  claims 
staked  to  cover  the  known  outcroppings  of  the  veins.  The  claims 
were  staked  in  the  fall  of  1911,  and  a  moderate  amount  of  develop- 
ment work  has  been  done  since  that  time.  In  1912  an  open  cut  was 
made  on  the  vein  and  an  inclined  tunnel  driven  down  the  vein  for 
some  distance,  but  water  in  this  timnel  became  bothersome  and  it 
was  decided  to  drive  an  adit  timnel  below  to  crosscut  the  vein.  At 
the  time  of  visit  the  open  cut  and  inclined  tunnel  were  badly  caved 
and  little  could  be  seen,  but  in  places  a  slip  zone,  said  to  be  on  the 
vein  and  containing  about  8  inches  of  gouge  and  a  little  quartz, 
was  observed  to  cut  through  the  quartz  diorite  country  rock.  This 
zone  strikes  in  a  general  northerly  direction  and  dips  about  45°  W. 
The  vein,  as  opened  in  the  inclined  tunnel,  is  said  to  range  from  2  to  18 
inches  in  thickness.  Ore  taken  from  it  showed  a  decided  banding 
of  white  quartz  with  visible  interlocking  crystals  and  dark  blue-gray 
fine-grained  quartz.  Several  tons  of  quartz  were  obtained  from  the 
workings  in  1912,  and  6  tons  was  shipped  to  Tacoma  for  smelting. 

In  1913  an  adit  tunnel  was  started  20  feet  below  the  earlier  work- 
ings and  when  visited  had  been  driven  51  feet  under  cover.  It 
was  expected  that  the  vein  would  be  struck  within  a  short  distance, 
^ear  the  mouth  of  this  adit  tunnel  is  another  quartz  vein  cutting 
quartz  diorite.  This  vein  strikes  N.  52°  W.  and  dips  55^  SW.  It 
is  from  6  to  8  inches  thick  and  consists  of  massive  rusty  and  oxidized 
quartz  which  breaks  free  from  the  walls  and  contains  some  horses 
of  country  rock.  The  sulphides  have  for  the  most  part  been  removed 
by  oxidation  in  this  surficial  portion  of  the  vein,  though  some  pyrite 
remains.  It  is  probable  that  the  amount  of  sulphides  will  be  found 
to  increase  at  no  great  distance  from  the  surface.  Visible  free  gold 
could  be  seen  in  many  specimens  of  the  quartz,  and  small  pieces 
mortared  and  panned  gave  many  colors  of  free  gold. 

A  good  horse  trail  has  been  built  from  the  wagon  road  to  the  camp 
and  also  to  the  timnel  mouth.  Plans  were  under  consideration  to 
construct  an  aerial  tram  from  the  tunnel  to  a  mill  site  on  Little 
Susitna  River  in  1914. 

ABCH   PROSPECT. 

The  Arch  prospect  is  situated  on  the  south  side  of  Archangel  Creek, 
about  1^  miles  above  the  mouth  of  that  stream,  at  an  elevation  of 
3^00  feeti  550  feet  above  the  valley  bottom.    Tliis  property,  which 


consista  of  a  group  of  four  claims  called  the  Aich  group,  has  been 
generally  known  as  the  Fern,  Taulman  &  Goodall  prospect  but 
changed  hands  in  the  summer  of  1913.  At  the  time  of  Tisit  tiiere  was 
no  one  on  the  ground,  and  the  main  tunnel  was  caved  and  partly 
filled  with  water,  so  that  little  could  be  seen.  A  good  stone  house 
and  blacksnuth  shop  have  been  built  near  the  prospect,  and  a  good 
trail  extends  from  the  cabin  to  the  main  trail  in  Little  Susitna  Valley. 

The  vein,  which  cuts  quartz  diorite,  has  been  developed  by  a  num- 
ber of  open  cuts  and  by  an  inclined  tunnel  said  to  be  80  feet  long. 
The  tunnel  follows  down  the  vein,  which  in  the  somewhat  disturbed 
ground  through  which  the  outer  portion  of  the  tunnel  is  driven 
strikes  N.  33^  E.  and  dips  21''  NW.  In  the  accessible  portion  of  the 
tuxmel  the  vein  was  from  10  to  40  inches  wide  and  the  filling  was 
mostly  a  clayey  gouge,  with  little  quarts.  It  is  said  that  farther  in 
the  tunnel  a  maximum  of  12  inches  of  quartz  was  obtained.  The 
quartz,  as  seen  on  the  dump,  is  banded  and  consists  of  interlockizig 
quartz  crystals  surrounding  pieces  of  altered  country  rock.  Sol- 
phides  are  present  only  in  small  amounts. 

Under  the  new  management  a  new  adit  tuimel  to  crosscut  the  vein 
180  feet  below  the  old  incline  was  started  in  the  fall  of  1913,  and  two 
other  drifts  are  reported  to  have  cut  the  vein,  showing  from  12  to  20 
inches  of  gold-bearing  quartz.  It  is  planned  to  install  two  small 
Lane  mills  on  Archangel  Creek  in  the  summer  of  1914,  water  for 
power  being  obtained  from  the  tributary  which  joins  the  creek  from 
the  south  near  tho  mill  site. 

BARTHOLF-ISAACS    PROSPECT. 

The  four  claims  of  the  Bartholf-Isaacs  prospect  are  located  in  the 
upper  basin  of  Archangel  Creek,  about  a  quarter  of  a  mile  above  its 
mouth.  They  were  staked  in  June,  1912,  and  only  assessment  work 
has  been  done  on  them.  No  one  was  working  on  these  claims  at  the 
time  the  area  was  surveyed,  and  they  were  not  visited  by  the  writer. 
It  is  reported  that  five  open  cuts  have  been  made  which  show  the 
vein  at  its  greatest  size  to  cut  quartz  diorite  and  to  contain  2  feet  of 
quartz  and  5  feet  of  gangue. 

PROSPECT  OF  BROOKLYN  DEVELOPMENT  CO. 

The  Brooklyn  Development  Co.'s  property  consists  of  five  mining 
claims  and  a  mill  site  in  the  basin  at  the  head  of  Willow  Creek.  The 
claims  are  said  to  have  been  located  in  1909,  and  have  been  surveyed 
for  patent.  The  developments  consist  of  two  buildings  in  the  valley 
bottom,  a  large  number  of  open  cuts  and  trenches,  and  two  adit 
tunnels,  40  and  180  feet  long.  The  upper  adit  tunnel,  at  an  eleva- 
tion of  4,400  feet,  is  driven  through  quartz  diorite.    It  was  started  on 
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a  quartz  vein  6  to  8  inches  thick,  striking  approximately  east  and 
dipping  15°  S.  A  short  distance  from  the  entrance  the  vein  was  cut 
off  by  a  fault,  and  the  remaining  portion  of  the  adit  shows  no  con- 
tinuous vein,  although  the  diorite  is  seamed  and  fractured  and  a 
little  clayey  material  appears  along  some  of  the  fractures.  The  quartz 
from  the  vein  near  the  entrance  is  rusty  and  much  fractured  and 
shows  some  banding.  The  vein  is  now  for  the  most  part  concealed, 
but  the  few  bits  of  quartz  obtainable  showed  little  mineralization. 
Nothing  was  learned  of  the  gold  content  of  tliis  vein. 

The  main  adit,  about  60  feet  below  the  shorter  one,  is  a  somewhat 
crooked  timnel  180  feet  long,  and  there  are  three  10-foot  crosscuts 
extending  from  it  to  the  south.  On  the  surface  there  is  said  to  have 
been  a  vein  cropping  of  about  7  inches  of  quartz,  but  the  timnel  fol- 
lows a  seam  in  the  quartz  diorite,  containing  some  clayey  material  but 
almost  no  quartz.  In  the  breast  of  the  tunnel  there  are  a  few  small 
quartz  stringers,  and  one  crosscut  shows  2  inches  of  clayey  gouge 
with  a  Httle  quartz.  No  ore  body  has.  been  developed  in  this  tunnel. 
The  numerous  open  cuts  and  trenches  on  the  property  are  caved  in, 
and  little  could  be  seen  in  them. 

A  stamp  mill  for  this  property  was  purchased  several  years  ago 
and  freighted  in  to  a  point  on  Willow  Creek  7  miles  below  the  cabins 
but  never  delivered  at  the  site  upon  which  it  was  to  be  installed. 

GRIMES    PROSPECT. 

The  Grimes  prospect  comprises  a  group  of  eight  claims,  known  as 
the  Dolores  group,  situated  on  the  north  side  of  the  ridge  which 
divides  the  Fishhook  Creek  drainage  basin  from  that  of  Archangel 
Creek.  The  ground  was  staked  in  1912.  The  developments  consist 
of  a  number  of  open  cuts  distributed  throughout  a  vertical  range  of 
300  feet  and  supposed  to  be  on  the  same  vein.  The  line  of  cuts 
strikes  a  little  east  of  north,  but  little  could  be  seen  of  the  vein  in 
place,  as  the  sides  of  the  cuts  have  caved  in.  The  lowest  cut,  at  an 
elevation  of  about  3,600  feet,  shows  on  the  dump  pieces  of  quartz 
from  a  vein  at  least  10  inches  thick.  The  quartz  shows  some  banding 
and  contains  bits  of  altered  country  rock  but  is  for  the  most  part 
rather  massive  white  quartz,  somewhat  oxidized.  The  country  rock 
is  quartz  diorite,  cut  by  a  prominent  set  of  joints  striking  N.  15°  W. 
and  dipping  43°  SW.,  and  the  vein  is  probably  a  filling  of  a  joint  of 
this  set.  Another  cut,  at  an  elevation  of  about  3,200  feet,  has  on  the 
dump  considerable  rusty  banded  quartz  stained  with  malachite.  The 
vein  is  evidently  at  least  6  inches  thick.  Another  open  cut  above  the 
two  already  described  is  said  to  expose  14  inches  of  quartz  which 
carries  sulphides  and  free  gold. 
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HATCHSB  FB08FB0T. 

The  Hatcher  prospect  comprises  three  claims  knoim  as  the  littib 
Gem  group,  in  the  upper  basin  of  Archaiigel  Chreeki  about  a  mile  abov^ 
the  mouth.  The  claims  wero  staked  in  August^  1918,  and  were  not 
Tisited  by  the  Survey  party,  as  no  development  woxk  had  been  done 
at  the  time  tiiat  portion  of  the  area  was  mapped.  It  was  reported  in 
September  that  an  adit  tunnel  15  feet  long  had  been  drivea  on  this 
property,  disclosing  a  quarts  vein  from  1  to  10  inches  thick,  cuttaig 
the  quartz  diorite  country  rock.  This  vein  is  said  to  be  traceablefor 
1,500  feet  along  the  surface  and  to  cany  considerable  gold.  A  laige 
specimen  from  this  vein  showed  abundant  free  gold  in  coarse  specks. 
It  is  planned  to  install  an  aerial  tramway  and  a  3-stamp  prospectiqg 
mill  on  this  property  in  1914. 

McOOT  FBOSFBOT. 

The  McCoy  prospect  includes  a  group  of  19  daims  on  the  east  slope 
of  the  mountain  which  lies  west  of  the  lower  Reed  CSreek  valley.  The 
claims  wero  located  on  June  28, 1918,  and  prospecting  during  the  year 
was  confined  to  digging  open  cuts  to  unooyer  the  vein  croppings.  At 
the  time  the  property  was  visited  no  one  was  working  on  the  claims. 
About  20  open  cuts  wero  examined.  None  of  these  are  large,  and 
only  a  part  of  them  reached  imdisturbed  bedrock.  Several  of  tiie 
cuts  had  a  small  amount  of  quartz  on  the  dumps,  and  one  showed  4 
inches  of  clayey  gouge  in  place,  containing  a  little  quartz.  The 
coimtry  rock  on  this  mountain  is  all  coarse  quartz  diorite,  with  some 
inclusions  or  segregations  of  a  gray  sugary  porphyritic  rock.  It  is 
reported  that  the  best  showing  of  quartz  on  the  property  is  north  of 
the  cuts  visited.  There  are  said  to  be  three  veins,  the  largest  reach- 
ing a  maximum  known  thickness  of  7  feet.  The  veins  are  reported 
to  strike  in  a  northwest  direction  and  to  dip  to  the  southwest. 

MAMMOTH   PROSPECT. 

A  group  of  four  claims,  known  as  the  Mammoth  group,  is  located  in 
the  Willow  Creek  valley  on  the  mountaia  which  lies  north  of  the  pass 
between  Fishhook  and  Willow  creeks.  The  main  workings  lie  at  an 
elevation  of  3,800  feet,  or  450  feet  above  Willow  Creek.  Active 
development  work  was  carried  on  during  the  winter  of  1912-13,  a 
200-foot  adit  tunnel,  with  73  feet  of  crosscuts  and  a  12-foot  raise, 
being  driven.  The  vein  at  the  tunnel  entrance  shows  a  large  body  of 
quartz  28  to  30  feet  wide,  striking  approximately  east  and  dipping 
68°  N.  About  30  feet  from  the  tunnel  entrance  a  fault  has  cut  ofE 
the  vein  abruptly,  and  the  remaining  170  feet  of  timnel  on  this  level 
was  driven  on  a  slip  zone  full  of  clayey  gouge,  but  the  vein  was  not 
again  encountered.  The  coimtry  rock  is  a  somewhat  gneissic  quartz 
diorite  which  has  been  broken  by  slips  in  several  directions.    The 
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walls  of  the  slip  zone  on  which  the  tunnel  was  driven  are  well  defined, 
and  although  they  show  some  rolls,  the  direction  of  the  zone  is  fairly 
constant.  The  walls  are  smooth  and  in  many  places  show  slicken- 
sides,  and  the  rock  has  been  much  altered.  In  the  breast  there  is 
about  3  feet  of  clayey  gouge  and  sheared,  altered  diorite,  with  good 
walls  of  solid  rock  on  either  side.  A  35-foot  crosscut  to  the  north 
leaves  the  main  adit  100  feet  from  the  portal,  and  one  or  two  other 
short  crosscuts  have  been  made,  in  none  of  which  was  the  vein  encoim- 
tered.  About  70  feet  from  the  portal  a  15-foot  raise  on  a  slip  zone 
entered  a  body  of  quartz,  but  a  28-foot  crosscut  from  the  raise  cut 
through  the  quartz  body,  which  proved  to  be  an  irregular  portion  of 
the  vein  surrounded  on  all  sides  by  faults.  The  f aulted-off  portion  of 
the  main  vein  has  not  been  found  in  the  underground  workings. 

The  quartz  is  for  the  most  part  massive  white  vitreous  quartz, 
mottled  with  patches  of  a  bluish-gray  color.  It  showd  scattered 
specks  of  pyrite  and  chalcopyrite  with  stains  of  copper  carbonates. 
The  assays  that  have  been  made  show  the  vein  to  be  ore  which  is  of 
low  grade  for  this  district.  The  vein  is,  however,  the  largest  seen  in 
the  r^on,  and  if  its  underground  continuation  is  established  and  the 
tenor  holds,  there  is  here  the  possibility  of  a  mine  from  which  much 
gold  might  be  recovered. 

MINE   OP  ICATANUSKA   GOLD   MINING  CO. 

The  property  of  the  Matanuska  Gold  Mining  Co.  is  situated  on  the 
north  side  of  a  cirque  in  which  Fairangel  Creek  has  its  head.  At  the 
time  of  visit  there  was  no  one  on  this  groimd,  on  which  only  assess- 
ment work  has  been  done  for  the  last  two  years,  as  the  property  is 
now  involved  in  litigation.  The  four  claims  of  this  group  were 
staked  in  1909,  and  considerable  development  work  was  done  in 
1910  and  1911.  A  good  trail  was  built  from  the  Little  Susitna  Valley 
to  the  workings,  many  open  cuts  were  made,  and  adit  timnels  aggre- 
gating over  200  feet  in  length  were  driven.  The  camp,  consisting  of 
several  tents,  is  near  the  creek  at  an  elevation  of  about  3,500  feet. 
The  country  rock  in  this  vicinity  is  a  coarse  gray  quartz  diorite  with 
many  inclusions  of  a  gray  sugary  porphyritic  rock.  The  diorite  is 
cut,  near  the  vein  croppings,  by  small  apUte  dikes,  locaDy  caDed 
**quartzite."  The  dikes  are  older  than  the  vein  fiUings,  for  in  places 
the  quartz  veins  cut  the  dikes,  and  cracks  in  the  dikes  are  quartz 
filled. 

The  working  nearest  camp,  at  an  elevation  of  3,680  feet,  is  a  20-foot 
tunnel  in  diorite.  No  veins  show  in  this  timnel,  which  was  evidently 
driven  to  crosscut  a  vein  that  crops  out  on  the  slope  50  feet  above. 
At  the  cropping  a  22-foot  adit  shows  two  quartz  veins  in  the  breast, 
one  from  1  to  3  inches  thick  striking  N.  22°  W.  and  dipping  42°  NE. 
and  the  other  from  3  to  8  inches  thick  striking  N.  47°  E.  and  dipping 
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71^  NW.  Above  the  tunnel  the  smaller  vein  has  been  exposed  by 
stripping  for  a  vertical  distance  of  about  50  feet.  At  a  point  about 
76  feet  west  of  this  exposure  an  adit  tunnel,  which  is  said  to  be  86 
feet  longi  has  been  driven  to  intersect  the  larger  of  these  veins.  A 
cave-in  has  closed  this  tunnel  about  60  feet  bom  the  portal,  but  it  is 
reported  that  the  position  of  the  vein  b  believed  to  be  about  10  feet 
beyond  the  breast  of  the  tunnel.  The  tunnel  is  driven  on  a  slip  sme, 
from  12  to  18  inches  wide,  which  contains  much  gouge  and  a  little 
quartz  and  which  strikes  N.  44^  W.  and  dips  72®  NW.,  or  approxi- 
mately parallel  to  the  vein  in  the  tunneL  The  vein  matter,  as  seen 
in  the  tunnels  and  on  the  dumps,  b  from  8  to  12  inches  thick  and 
consists  of  banded  white  and  blue-gray  quarts.  .  The  quarts  contains 
some  visible  particles  of  free  gold  and  considerable  sulphides,  mostly 
pyrite.  Near  the  surface  it  is  somewhat  rusty  and  shows  smaQ 
cubical  cavities  containing  iron  oxide,  the  result  of  the  leaching  of 
the  pyrite. 

At  an  elevation  of  about  3,080  feet,  or  approximately  260  feet  above 
the  vein  just  described,  is  another  quartz  vein  closely  associated  with 
an  aplite  dike.  The  vein  is  younger  than  the  dike,  the  quarts  cutting 
across  the  dike  and  filling  fractures  in  it.  An  adit  tunnel  has  been 
driven  for  84  feet  along  the  vein,  which  strikes  N.  33^  E.  and  dq» 
45^  W.  The  vein  is  distinct  on  the  hanging  wall,  there  being  in 
places  12  to  15  inches  of  solid  quartz.  Below  this  hanging-wall 
quartz  there  is  a  stockwork  of  reticulated  quartz  veins  inclosing  frag- 
ments of  diorite  and  containing  some  gouge.  At  many  places  the 
walls  and  the  ore  show  slickensides.  The  same  vein  is  exposed  a 
short  distance  above  the  tunnel  by  strippings  and  by  an  open  cut. 
Here  the  dike  and  the  vein  come  together.  The  dike,  which  along 
its  outcrop  varies  in  thickness  from  1  to  6  feet,  is  at  the  cut  about  6 
feet  thick  and  has  quartz  lying  parallel  to  it  both  above  and  below. 
The  vein  pinches  and  swells  but  in  places  showed  30  inches  of  vein 
matter,  mostly  quartz,  with  smaU  inclusions  of  altered  diorite.  Some 
caving  has  taken  place  in  this  cut,  and  the  relations  have  thereby 
been  partly  obscured.  The  vein  walls,  the  quartz  filling,  and  the 
diorite  fragments  inclosed  in  the  quartz  all  show  fine  specks  of  sul- 
phides, mostly  pyrite. 

Another  24-foot  adit  tunnel  on  this  property  was  driven  on  an 
aplite  dike.    The  dike  rock  shows  disseminated  pyrite. 

MILLER   PROSPECT. 

The  Miller  prospect  is  on  the  east  side  of  Little  Susitna  River,  1 
mile  below  the  mouth  of  Fishhook  Creek  and  about  60  feet  above 
the  river.  The  developments  consist  of  two  cabins  on  the  west  side 
of  the  river,  a  footbridge  across  the  river,  and  a  30-foot  adit  tunnel 
driven  from  the  bottom  of  a  steep,  narrow  gulch.    The  tunnel  follows 


GOLD  LODES  AND  PLACEBS  OF  WILLOW  CBEEK  DISTRICT.      269 

a  thick  band  of  siliceous  rock  which  has  been  locally  called  a  vein 
but  which  proves  from  study  in  this  section  to  be  an  altered  igneous 
rock.  The  ''ore"  is  white  to  greenish  gray  in  color  and  in  places 
contains  considerable  quantities  of  sulphides.  The  so-called  ''vein" 
is  ill  defined  in  outline  and  but  little  of  it  is  exposed.  The  associated 
rock  is  coarsely  cr3rstalline  and  belongs  to  the  gneiss  series.  Only 
assessment  work  has  lately  been  done  on  this  property.  Nothing 
definite  was  learned  of  the  value  of  the  ore,  as  assays  are  said  to  have 
given  conflicting  returns. 

MOGUL  PROSPECT. 

The  Mogul  prospect  comprises  two  claims  situated  on  a  high  rock 
bench  in  the  upper  Reed  Creek  valley,  2i  miles  above  the  mouth  of 
that  stream,  at  an  elevation  of  about  4,000  feet.  The  claims  were 
staked  in  September,  1912,  and  have  been  developed  by  three  open 
cuts  about  15  feet  from  one  another  along  the  croppings  of  a  quartz 
vein  that  cuts  quartz  diorite.  The  southernmost  cut,  about  10  feet 
long  on  the  bottom,  shows  about  6  inches  of  clayey  gouge  with  2  inches 
of  quartz.  The  middle  cut  shows  18  inches  of  clayey  vein  matter 
with  1  to  4  inches  of  quartz.  The  north  cut  shows  4  inches  of  quartz 
and  gouge  above,  separated  by  18  inches  of  altered  diorite  from  a 
lower  12-inch  vein  of  quartz.  The  vein  quartz  is  very  drusy,  and 
small,  slender  quartz  prisms  project  into  the  cavities.  Much  iron 
oxide  is  present,  and  some  sulphides.  The  vein  is  reported  to  have 
given  high  assays  in  gold. 

RAE   PROSPECT. 

The  Rae  prospect  consists  of  four  claims  called  the  Jennings  group, 
situated  on  the  divide  between  Fishhook  Creek  and  Little  Susitna 
River,  1  mile  north  of  the  east-west  portion  of  Fishhook  Creek.  The 
claims  lie  in  an  area  of  more  or  less  gneissic  quartz  diorite,  which  is 
cut  by  a  considerable  fault  or  shear  zone.  Two  open  cuts  on  the 
Fishhook  Creek  side  of  this  property  were  examined.  The  larger  of 
these  cuts  was  dug  from  the  bottom  of  a  steep  gulch,  at  an  elevation 
of  about  4,000  feet,  or  1,100  feet  above  the  valley  floor,  and  extended 
15  feet  into  the  moimtain  side.  The  coimtry  rock  is  deeply  oxidized 
and  decayed  gneissic  diorite,  and  the  cut  was  driven  on  a  layer  of 
sticky  yellowish  clay  or  gouge  from  8  to  18  inches  in  thickness,  striking 
in  a  general  northeast  direction  and  dipping  43°  NW.  Some  quartz 
occurs  in  the  clayey  material  and  contains  free  gold,  chalcopyrite, 
pyrite,  galena,  and  copper  carbonates. 

A  second  open  cut,  20  feet  above  the  first,  shows  the  same  altered 
country  rock,  with  thin  rusty  seams.  The  slight  amount  of  work 
done  on  these  claims  is  insufficient  to  either  prove  or  disprove  the 
presence  there  of  ore  bodies  of  economic  importance. 
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m  U08ENTHAL   PROSPECT. 

The  Rosenthal  prospwt  comprises  tlio  Sun,  Mood,  Morning  Star, 
and  Evening  Star  (.iaims,  all  located  on  the  high  ridge  which  borders 
the  Fishhook  Creek  basin  on  the  northeast.  The  claims  were  localwj 
in  1907  and  have  since  that  time  been  owned  by  several  different 
persons.  The  developments  coaiist  of  a  fair  trail  from  the  valley  of 
Fishhook  Creek,  a  crude  blacksmith  shop,  and  two  adit  tunnels.  The 
larger  tunnel  is  on  the  west  side  of  the  ridge,  is  about  95  feet  long,  and 
is  driven  along  a  vein  which  cuts  the  quartz  diorite  country  rock. 
The  vein  consists  of  white,  Bomewhat  banded  quartz,  strikes  X.  40° 
W.,  and  dips  10°  SW.  It  ranges  from  I  to  H  feet  in  thickness  and 
carries  some  visible  specks  of  free  gold  and  finely  disseminated  pjTite. 
This  flat-lying  vein  b  close  to  the  mountain  top,  and  the  amount  of 
ore  in  it,  even  if  it  is  continuous  in  all  directions,  is  necessarily  small, 
as  the  projected  plane  of  the  vein  comes  to  the  surface  everywhere 
within  a  few  himdred  feet  of  the  main  tunnel.  On  the  east  sitle  of  the 
mountain  a  30-foot  tunnel,  driven  on  the  same  vein,  is  not  now 
accessible.  The  ore  is  reported  to  be  "spotted,"  rich  ore  being  closely 
succeeded  by  almost  barren  quartz.  Xo  work  was  being  done  on 
this  property  at  the  time  of  \isit. 


AN    PROSPECT. 


The  Sun  Juan  group  of  two  claims  Is  on  the  crest  of  the  high 
mountain  ridge  which  forms  the  west  valley  wall  of  little  Su^tna 
River  just  north  of  Fishhook  Creek.  The  open  cuts  on  these  claims 
were  not  seen  by  the  writer,  but  it  is  reported  that  a  gold-bearing 
quartz  vein  9  feet  wide  has  been  exposed.  Piecea  of  ore  said  to  have 
been  taken  from  the  property  appear  to  be  pegmatitic  in  character, 
with  large  quartz  and  feldspar  crystals.  If  this  rock  proves  to  bo 
workable  ore  it  is  of  different  character  from  the  other  proved  ore 
bodies  of  the  district, 

8HOUOH  PR08PB0T. 

The  Shou^  prospect  is  located  on  the  Oregon  group  of  daims,  on 
the  west  side  of  the  Little  Susitaa  Valley  2  miles  north  of  Fishhook 
Creek.  The  camp  and  workings  are  at  an  elevation  of  3,550  feet,  or 
1,800  feet  above  Little  Susitna  River,  Development  work  on  these 
claims  was  begun  in  the  spring  of  1913,  and  the  improvements  con- 
sist of  tents,  a  blacksmith  shop,  a  horse  trail  built  from  the  main 
valley  trail  to  the  workings,  an  adit  tunnel  which  at  the  time  of  yitit 
was  35  feet  long,  a  shallow  shaft,  and  several  open  cuts. 

The  shaft  was  sunk  on  "vein  No.  1,"  a  quartz  vein-which  strikes 
N.  13°  E.  and  dips  62°  W.  It  is  reported  that  the  vein,  which  cats 
a  pinkish  decayed  diorite  coimtry  rock,  reached  a  maximom  thirfrnw 
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of  15  inches.  On  the  mountain  slope  below  the  shaft  an  adit  tunnel 
was  driven  for  the  purpose  of  intersecting  the  No.  1  vein.  In  this 
adit  another  quartz  vein  with  a  greatest  thickness  of  12  inches  was 
encountered  and  followed.  The  vein  strikes  in  general  about  N.  36° 
W.  and  dips  45°  E.,  but  both  strike  and  dip  vary  greatly  within  short 
distances.  The  country  rock  near  the  tunnel  breast  is  a  dark  blue- 
gray  diorite,  and  the  quartz  is  considerably  shattered  and  much 
stained  with  copper  carbonate. 

A  third  vein,  imperfectly  exposed  in  open  cuts,  is  said  to  reach  a 
width  of  3  feet.    Its  general  strike  is  east  and  its  dip  68°  N. 

Notwithstanding  the  high  assays  reported  from  these  veins,  the 
vein  matter  shows  little  or  no  free  gold  and  yields  uosatisfactory 
returns  when  mortared  and  panned.  The  principal  visible  metallic 
minerals  present  are  azurite,  what  appears  to  bo  chalcocite,  iron 
oxide,  and  some  galena.  In  the  shallow  depths  reached,  however, 
the  quartz  is  more  or  less  oxidized,  and  the  iron  oxide  probably  rep- 
resents original  pyrite.  Insufficient  work  had  been  done  at  the  time 
the  property  was  visited  to  determine  the  permanency  of  the  veins 
or  to  learn  the  average  gold  content  in  any  considerable  quantity 
of  ore. 

The  Shough  prospects  lie  just  east  of  the  line  of  a  fault  zone  cut- 
ting the  diorite.  This  fault  has  been  traced  for  a  distance  of  over  2 
miles  in  a  northeast  direction,  and  several  prospects  have  been  lo- 
cated near  it.  The  relation  of  this  faidt  to  the  veins  near  it  has  not 
yet  been  determined,  as  only  a  small  amount  of  development  work 
has  been  done  along  it  and  the  surface  exposures  are  imsatisfactory. 
It  may  be,  however,  that  the  faidt  has  offered  a  passage  through 
which  mineralizing  solutions  have  circulated,  and  that  the  veins  near 
it  have  a  dose  genetic  relation  to  the  fault. 

SUMMARY. 

Lode  mining  began  in  the  Willow  Creek  district  in  1908,  and  since 
then  some  $300,000  worth  of  gold  has  been  recovered.  The  actual 
recovery  from  the  ore  that  has  been  milled  is  $42  a  ton  in  gold  with 
some  silver.  This  does  not  include  the  values  contained  in  the  con- 
centrates or  in  several  thousand  tons  of  tailings  which  have  been 
stored  for  future  treatment.  It  is  probable  that  the  actual  gold  con- 
tent of  the  ore  crushed  averages  at  least  $50  a  ton.  These  figures  are 
borne  out  by  the  assay  retxmis  kindly  furnished  by  various  operators. 

The  veins  already  shown  are  in  general  parallel  to  pronounced 
systems  of  jointing.  Though  not  yet  mined  to  any  great  depth,  in- 
dividual veins  have  been  traced  to  considerable  distances  on  the  sur- 
face. There  is  no  reason  to  believe  that  the  veins  will  not  be  per- 
sistent at  increased  depth.  Below  the  zone  of  oxidation,  which  does 
not  exceed  a  few  feet  in  thickness,  they  shoidd  show  no  greater  vari- 
ation in  value  than  within  the  present  limit  of  mining. 
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The  occurrence  of  this  zone  of  mineralizatioji  nloog  the  contact  of 
intniaivo  granotiiorite  is  similar  to  that  of  some  of  the  gold  deposits 
of  southeastern  Alaska  and  elsewhere  in  the  Territory.  The  gco- 
lo^c  evidence  at  hand  is  all  in  favor  of  the  presence  of  commercial 
ore  bodies  in  this  district. 

The  present  operating  costs  are  high,  owing  to  the  facts  that  trans- 
portation from  luiik  is  effected  by  wagon  and  that  this  port  can  be 
reached  by  ocean  freight  only  from  May  to  November.  It  is  estimated 
that  thus  far  the  freight  chaises  to  the  mines  have  varied  from  850 
to  $S5  or  more  a  ton.  Operations  have  also  been  hampered  by  the 
lack  of  water  at  the  altitudes  at  which  mills  have  been  installecl  and 
by  the  great  cost  of  fuel.  Many  of  these  conditions  will  bo  over- 
come if  the  Willow  Creek  di^tiict  is  made  tributary  to  one  of  the 
proposed  railroads  into  the  Yukon  or  Kuskokwim  basin. 
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MINERAL  RESOmCES  OF  TIIE  ITPKK  MATANTSKA  AND 

NELCHINA  VM.LEYS. 


By  G.  C.  Martin  tuul  J.  li.  Mkktik,  Jr. 


INTRODUCTION. 

The  district  described  in  tliis  report  conipris«»s  l}n'  uppiT  Jmlf  of  Oio 
MataJ»u<ka  Valley  and  a  coiitijruous  area  r»ji  ijn*  Jiftidwnti-r-h  fif  Ni'l 
f  hiiui  River,  which  is  tributary  tr»  the  Copper  1hjoij;dj  t}n*  'J'ii/Ji;jii. 
It  includes  parts  of  the  easterjj  Talkeet/ia  and  ;iort|j«'r;j  Cliu/n^li 
mountauis,  which  are  separated  by  the  valJ^-y  of  Mi«1aiiu;4:a  J<jvii. 
Tlie  district  consists  of  moderately  mvu'^^l  juourjiui;.;-  /i/KK)  i/t  V.O'/j 
feet  liijrh,  which  grade  eastward  inXo  the  roij;id«d  JijJJ>;  uI^mj*  1.'i<K) 
feet  liijrh,  h^ng  on  the  westcTJi  ruartrixj  of  ih«'  ^  oppi-r  J<iv<-f  j^JiJimi. 

The  Matajiuska  Valley  can  be  rea/'h/*d  *'ii}j.';  ffo/r^  K'-jI*  v\}ii' ji  u-. 
the  head  of  navigation  on  CcK»k  Lilet  and  U*  why  b  v«5:c.«  i^  ^f  j.j  li«/w 
draft  can  go  athigh  tide,  or  from  (V>rdovfti  or  WlfU^K  hy  w*;  v  •»! '  ;■»*  imi 
and  Tazlina  road  house.  Near  the  lower  end  'A  Kr,r  /;/?■  ';« ♦*  *.  i^ 
good  anchorage,  which  o<^ojm-gouig  vespiela  fM.  t*ijh  k^  » '-y  .  *••/*  M 
tlie  tide  except  during  the  winter,  when  the  upp'^r  p*r*  '4  '  ^^^r  }'  :••« 
is  frozen  <»r  filled  \\'ith  floatuig  ice. 

At  present  freight  can  not  be  taken  in  by  way  of  fV#i:  I:  ,*^  •;•,»••./ 
the  \\inter,  as  the  inlet  is  usually  bl(M^ked  Mrith  ice  frorf»  ?i'.  y  -•  v  •  ; 
t^>  May  1.  Passengers  can  reach  the  region  during  Hi/-  w.;  •/•  •  vy 
going  in  from  Seward  A**ith  sleds,  but  the  Seward  rout ^  i^-.  i.n*  ;.  /*»,  ^  v  * 
for  hea\7'  freight.  Tlie  best  winter  route  to  the  upp^-r  Vf;*'-.;  /.rA 
and  Xekhina  district  is  by  way  of  Cliitina  or  Valdez.  'Hi^-  /J,. *^// a« 
fr<»ni  ChitLna  and  Valdez  to  the  headwaters  of  Uie  Matanuvkii  }r/  yth-^ 
c»f  Tazlina  roud  house  arc  VIT^  and  170  mihw,  n^pfH-tiveljy. 

A  gorKl  wagon  n»ad  hart  been  built  from  Kiiik  U^  M\\\\i\  rVi#5i»7.i^ 
River.  Fronj  mile  2r>  on  this  roud  a  trail  lias  bf*en  vwV  for  u  d^-U/^  k. 
of  ab<Hit  >H  mile^,  to  the  intHith  «if  Moom;  Cr*'«'k,  where  it  ji;jii«  iht  -/M 
Mataiiii>ka  trail  from  Cc»ttonwood. 

The  trail  from  MiM»sn(Vi'i'k  ii|>  thi-  vidley  nji^-hi^i  Cjiii  kuii;«iij  Mwm^ 
about  21  mill's  from  Mof»:-.if  Cn-i-K.  From  th«'  Cja«  liuloon  ford  Iju- 
trail  as^'cnds  on  a  giMid  griwli'  unfil  il  nii^  h«^  Uu'  ^irk^  nr-iu-  Uu*  »-.(;iiiJi 
end  f»i  Boulder  Cn'i'K  flat:-,  a  du'lniuf  of  iil>i»ijt  V(  indcs-.  Kjouj  Ijjit/ 
point  llieX«'|rhimi  di:  hi«  \  mny  bi- jcu^  |i«d  b^  4'iljui4;t  liu'ci- ji^ili^ 
bv  the  old  Matajiil:  kn  Inul  aii»iiiid  iS)uvi'|;  M^^UJiUUii,  Uy  iJtA'  ili^^yi 
Creek  trail,  or  by  way  of  liouldt^  *  'ivA'k  i 
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The  old  Matanuska  trail  extends  east  along  the  southern  base  of  ■ 
Anthracite  Ridge  to  the  forks  (»f  the  Hicks  Creek  trail  at  Index  y 
Lakes,  a  distance  of  11  miles.     The  trail  turns  eiist  ut  Index  Lukes 
and  crosses  Hicks  Creek  at  a  distance  of  a  mile  and  a  half.     From 
Hicks  Creek  to  Caribou  Creek,  about  10  miles,  the  trail  lies  parallel  to 
the  river.     After  crossing  Caribou  Creek  it  foUnw-s  the  soutliern  slope  ' 
of  Sheep  Mountain.     About  13  miles  east  of  Caribou  Creek  it  passw  I 
through  a  saddle  at  the  east  end  of  the  mountain,  descends  to  Squaw  i 
Crepk,  and  goes  up  tbe  Squaw  Creek  valley  for  about  5  miles,  whence 
it  turns  northward  along  the  western  margin  of  the  Tazlina  Valley. 
The  headwaters  of  Crooked  Creek  may  be  reached  by  turning  up  the 
hill  at  the  lake  about  4  miles  above  the  Squaw  Creek  crossing.     By 
the  route  thus  described  the  junction  of  Albert  and  Crooked  creeks  is 
about  55  miles  from  Chickaloon  ford,  or  about  110  miles  from  Knik. 

The  Hicks  Creek  trail  leaves  the  Matanuska  trail  described  ubovo 
at  Index  Lakes;  going  up  the  valley  of  Hicks  Creek  to  its  head,  a  dis- 
tance of  about  lOi  miles;  down  Divide  Creek  to  Caribou  Creek,  about 
3  miles;  down  Caribou  Creek  about  3  miles,  to  a  point  half  a  mile 
above  the  mouth  of  Alfred  Creek,  where  it  turns  east  to  avoid  the 
canyon  half  a  mile  up  Alfred  Creek;  then  up  Alfred  Creek  for  alHiul 
10  miles  to  the  point  where  the  main  creek  comes  from  the  northwest; 
thence  northeast  for  3  miles.  From  Albert  and  Crooked  creeks  it  is  ] 
about  48  miles  to  the  Cliickaloon  ford  and  103  miles  ti>  Knik  by  thia 
route. 

The  Boiilder  Creek  trail  turns  up  Boulder  Creek  flats  at  a  point  7} 
miles  east  of  Chickaloon  ford  and  foltowB  the  open  gravel  bars  cf 
Boulder  Creek  for  about  13  miles.  It  then  climbs  sharply  and  reaches 
the  summit  of  a  pass  about  3  miles  diatant,  at  an  elevation  of  4,800 
feet.  From  this  summit  it  descends  into  Caribou  Creek.  For  about 
3  miles,  or  nearly  to  timber  line,  the  trail  follows  the  creek  cloeely, 
then  climbs  up  the  western  bank,  which  it  follows  to  the  mouth  of 
Chitna  Creek.  Thence  it  follows  the  gravel  bars  for  about  3  miles  to 
the  mouth  of  Divide  Creek,  where  it  joins  the  Hicks  Creek  trail.  By 
this  route  it  is  about  51  miles  from  Albert  and  Crooked  creeks  to 
Chickaloon  ford,  or  about  106  miles  to  Knik. 

Timber  line  in  this  district  is  at  a  general  elevation  of  2,500  to 
3,500  feet,  above  which  there  is  the  customary  growth  of  small 
bushes,  moss,  and  grass.  The  trees  include  spruce,  birch,  and  several 
kinds  of  Cottonwood.  The  growth  is  in  general  not  dense.  Most 
of  the  spruce  trees  are  imder  12  inches  in  diameter,  and  the  largest 
one  which  the  writers  noted  had  a  circumference  of  5  feet.  The 
timber  is  moderate  in  amount  and  of  only  fair  quality,  but,  except 
ia  the  higher  valleys,  it  ia  probably  sufiScient  for  local  dttuands, 
provided  that  forest  fires,  which  the  dry  climate  favors,  are  kept 
under  control.    The  local  supply  of  timber  will  probably  prove  inade- 
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quate  as  soon  as  extensive  mining  is  undertaken.     There  is  no  timber 
suitable  for  export. 

The  more  open  birch  forests,  as  well  as  the  areas  which  have 
lately  been  bxmied,  are  covered  with  a  dense  growth  of  grass,  chiefly 
redtop.  There  are  also  large  areas  of  bunch  grass  above  timber  line 
at  some  localities,  especiaUy  in  the  eastern  part  of  the  district. 
These  natural  meadows  are  large  enough  to  furnish  feed  for  whatever 
stock  is  likely  to  be  locaDy  needed. 

GEOLOGY. 

West  of  Chickaloon  River  the  Talkeetna  Moimtains  are  probably 
composed  chiefly  of  granite,  although  metamorphic  rocks  and  small 
bodies  of  sedimentary  rocks  aye  known  to  be  present.  East  of  the 
Chickaloon  the  Talkeetna  Moimtains  are  made  up  of  stratified  rocks 
of  Jurassic  and  Cretaceous  age,  including  both  sedimentary  and 
volcanic  beds,  overlain  in  parts  of  the  area  by  Tertiary  conglomerate 
and  lava  and  tuff.  The  rocks  inmiediately  south  of  the  Matanuska 
include  Tertiary  and  Upper  Cretaceous  sediments,  volcanic  rocks  of 
probable  Lower  Jurassic  age,  schists,  and  granitic  intrusives.  The 
geology  of  that  part  of  the  Chugach  Moimtains  which  lies  south  of  a 
belt  bordering  the  river  is  practically  unknown,  but  the  rocks  are 
probably  in  the  main  crystalline  and  largely  metamorphic. 

The  general  stratigraphic  sequence  is  given  in  the  following  table: 

Stratigraphic  sequence  in  the  Matanuska  Valley. 


Age. 

Llthologlc  character. 

Thick. 

ness 

(feet). 

Quatomary. 

AUuvinm. 

Glacial  and  high-level  terrace  gravels. 

Pliocene  (?) 

Basaltic  lavas,  breccias,  and  tufls. 

1,000+ 

Miocene  (?) 

Eska  conglomerate. 

2,500 

Tertiary. 

Eocene. 

Chickaloon  formation;  coal-bearing  shale  and  sandstone  with 
the  flora  of  the  Kenai  formation. 

2,000± 

Arkose,  conglomerate,  and  8hale.a 

2,000± 

Upper  Cretaceoas. 

Shale  and  sandstone. 

4,500± 

Lower  Cretaceous. 

Limestone. 

300± 

Upper  Junwsic. 

Shale,  sandstone,  and  conglomerate. 

1,000± 

Middle  Jurassic. 

1 

Shale  and  sandstone  carrying  the  fauna  of  the  Chinltna  shale 
ofC^kTnlet. 

2,000± 

Sandstone  with  the  fauna  of  the  Tuxednl  sandstone  of  C^k 
Inlet. 

1,000± 

Lower  Jurassic. 

Andesltic  greenstone,  tufts,  agglomerates,  and  breccias;  rhyo- 
lites,  dacites,  and  tufb. 

3,000i: 

Early  Mesozoic  or  older. 

Oraywackes,  8late8,basaltic,  greenstones,  and  rhyoUtes,  and 
tufls  of  the  Knik  River  district. 

(?) 

Paleozoic. 

Mica  schists  and  other  schistoee  and  gneissio  rocks. 

(T) 

a  The  stratigraphk;  position  of  these  rocks  b  not  deOnitely  MtabUahad.  Tbej  may  include  beds  equir*- 
knt  to  part  of  the  Eska  conglomerate  and  ChkdcakMm  fonnation,  as  well  as  bads  oldsr  than  the  Chkskmtoon. 
(See  pp.  285-286.) 
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L  Tbo  geoloiric  fomiKtuins  nf  Om  distnct  i 

nny  Taltubkt  inptallir4^n>ii»  drpoaiU  an  tfce  rtiwn  aad  iW  I 

BmHnoTolcanic  n>c)o>. 

Tbe  flchiulM  etiutli  iif  tha  MaUmidcm  an  ia  ^ 
g<)l<)'bonrin(;  ntchltttt  of  Willow  Cnek,  htA,vsSkB  ikne  RKfe,  Ihrj* 
have  not  yet  be«ii  found  to  tioauua  goU-beariaf  *«■  «r  to  b«  Uw 
BOUiTA  of  gold  pliic<?rs.  Tbftir  arm  u  not  c«3y  mxcjuiUp  aisd  hat 
probably  not  yet  l>ei>n   ibtirodj^lily  pn>«pwt«d. 

Tbd  Ijowtfr  Juruwir  volcaitir  rorlu  tiare  bMO  in  eam-al  eottadarablr 
alteriHJ.  They  art>  pxt«tuivf>ly  fractun<d  mstd  at  many  places  cunlain 
multitudiM  of  Kmntl  calcit«  rfritid  or  arc  irapragiuwd  witli  mvcb  fin 
diwwininntml  pyrilo.  Tlio oopper  deposits  d«cribed  m  pa@es2Sl-2S3 
occur  ill  thwo  rocks,  which  liavo  nol  nbiowhefv  bm  prored  to  o 
Valudblo  (ippOHilA.     Paign  and  Knopf '  said  of  thae  rocfe: 

Thnu^h  pln'iTKhuvi-ni'lbMiilouiiil  wllUlu  tl>(>araMol<Jil«Tok«iiic-Rwft^H 
ttll/.:^'.'.   -    ■    ■■■■-l      Wi«t.<.f  HictuCMNtkala 
v.!  '.■  1  'iiM  n\\  [■ApiAnf!  It  due  to  lb»  (uddaiioa  cif  Inely  d 

ol  gold  And  no  bUvbt. 

The  Middle  and  Upper  JuraBaic,  Cretaoeoos,  and  Tertiary  beds  and 
the  intrusive  rocks  whicb  cut  them  are  not  known  to  ctmtain  metal- 
liferous deposits,  although  there  is  a  possibility  (see  p.  280)  that  some 
of  tbe  placer  gold  is  derived  from  tbe  small  vans  in  tlie  Middle  Jorasaie 
shale  and  sandstone  or  in  the  dikes  which  cat  those  beds,  or  focsn  the 
Tertiary  conglomerate. 

Tbe  extensive  Quaternary  gravels  at  the  head  of  Matanoska  River 
may  contain  small  amounts  of  finely  disseminated  placer  gold,  bat  are 
not  likely  to  be  either  of  direct  economic  importance  or  evw  the 
indirect  source  of  reconcentrated  placers,  llieir  facial  origin  is 
unfavorable  to  the  occurrence  of  extensive  placer  deposts,  as  their 
rapid  mode  of  accumulation  precluded  the  sorting  and  concentration 
which  is  necessary  for  the  formation  of  workable  placers. 

The  present  stream  gravels  are  largely  derived  from  the  rewoiling 
of  these  older  gravel  sheets.  Even  with  this  partial  reconcentration 
the  gold  content,  at  least  in  most  places,  has  not  been  increased 
sufficiently  to  pay  for  working.  Productive  placers  are  more  likely 
to  be  found  on  such  streams  as  are  directly  engaged  in  eroding  a  gold- 
bearing  bedrock,  especially  rock  containing  mineralized  quartz 
stringers. 


UPPEB  MATANU8KA  AND  NELOHINA  VALLEYS.  277 

PLACER   GOLD. 

uttroductioh. 

The  stream  gravels  of  the  upper  Matanuska  and  Nelchina  district 
had  been  prospected  for  many  years  prior  to  1913  without  marked 
success.  Promising  indications  of  workable  placer  groimd  have  been 
reported  many  times  from  various  places,  but  owing  either  to  the 
difficulty  and  cost  of  transportmg  supplies,  or  to  lack  of  diligence  in 
prosecuting  the  work,  or  to  the  lack  of  the  gold  itself,  no  producing 
mines  have  developed. 

Interest  in  this  district  was  renewed  in  1913  by  the  discovery  of 
workable  placers  on  Albert  Creek,  a  small  tributary  of  Crooked  Creek, 
which  flows  into  the  Nelchina.  About  65  oimces  of  gold  was  obtained 
in  a  few  weeks  from  the  Discovery  claim.  Probably  only  about  20 
men  were  in  the  district  during  the  working  season,  and  most  of  these 
accomplished  little  or  nothing  except  the  requisite  amount  of  assess- 
ment work.  At  the  close  of  the  season  100  or  more  prospectors  went 
in  from  Knik,  Valdez,  and  other  places  and  a  large  amoimt  of  groimd 
was  staked.  It  is  to  be  hopeil  that  sufficient  machinery  and  supplies 
were  sledded  in  during  the  winter  to  test  the  district  adequately 
during  the  coming  summer. 

ALBERT  AND  CROOKED  0RZZK8. 

Albert  Creek  is  a  small  stream  which  enters  Crooked  Creek  from 
the  west  about  9  miles  above  its  mouth,  at  an  altitude  of  about 
3,500  feet.  Albert  Creek  has  two  named  tributaries — Dick  Creek, 
entering  it  from  the  southwest  about  2,200  or  2,300  feet  above 
Discovery,  and  Porphyry  Gulch,  entering  it  from  the  north  at  about 
the  center  of  claim  "No.  2  above."  Crooked  Creek,  to  which  Albert 
Creek  is  tributary,  flows  into  Nelchina  River,  which  in  turn  is  tribu- 
tary to  the  Copper  through  Tazlina  River.  Crooked  Creek,  so  named 
from  its  meandering  course,  flows  at  a  low  gradient  over  swampy 
bottom  lands  where  the  depth  to  bedrock  is  not  known  and  may  be 
considerable.  The  country  surrounding  Albert  Creek  consists  of  low, 
rounded  hills  which,  like  the  valley  of  that  creek  itself  and  of  the 
other  tributaries  of  Crooked  Creek,  are  entirely  devoid  of  timber. 
Small  cottonwoods  and  willows  grow  along  the  creek,  but  even  these 
are  few.  The  nearest  timber  is  about  3^  miles  east  of  the  mouth  of 
Albert  Creek,  on  the  edge  of  the  Copper  River  flats.  There  is  also 
timber  about  8  miles  to  the  northeast,  near  the  mouth  of  Crooked 
Creek,  and  about  9  miles  to  the  southwest,  on  Alfred  Creek.  At  none 
of  these  places  is  the  timber  abundant  or  of  good  quality,  but  at  any 
of  them  enough  can  be  obtained  to  supply  a  small  camp  with  houses, 
sluice  boxes,  and  fuel.  There  is  abundant  bunch  grass  along  the 
upper  slopes  of  Albert  Creek  and  probably  at  numerous  other  locali- 
ties in  the  vicinity. 
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The  rock&  exposed  along  Albert  Creek  are  moelly  stintbtoiws  and 
shales,  probably  of  Middle  Jurassic  age.  They  dip  at  moderately 
steep  angles  and  are  cut  by  dikes  which  are  mostly  small.  Tho  hill 
»ou1li  tit  the  lower  course  of  the  creek  consists  of  altered  igneous  rocks 
which  were  regarded  by  Paige  and  Knopf  '  as  "lower  Middle  Juras- 
sic" (subsequently  called  Lower  Jurassic)  greeostonee.  There  13  a 
possibility  that  these  rocks  are  altered  intrusiTes.  Albert  Cre«k 
heads  at  the  east  end  of  a  ridge  capped  by  late  Tertiary  lavas.  These 
may  be  underlain  by  Tertiary  conglomerate,  as  they  are  at  ether 
localities  farther  weat.  If  this  conglomerate  is  here  present  it  is  a 
probable  source  of  the  placer  gold.  Bench  gravels  probably  occur 
in  the  valley  of  Albert  Creek,  but  they  were  not  noted  by  the  writer, 
there  being  snow  on  the  ground  when  he  was  there.  They  wcrft 
obeen'cd,  however,  in  the  valley  of  Crooked  Creek  2  miles  southeast 
of  Albert  Creek,  up  to  an  elevation  of  at  least  3,800  feet. 

Placer  gold  was  discovered  on  Albert  Creek  by  Fred  Getchell, 
Duncan  McCormick,  and  O.  D.  Olsen  in  1912.  The  first  ground  was 
staked  in  March  and  April,  1913.  In  August,  1913,  claims  bad  been 
staked  from  "No.  4  below,"  which  hes  at  the  mouth  of  Albert  Creek, 
crossing  over  Crooked  Creek,  to  "No.  7  above,"  and  also  on  Dick 
Creek  and  Porphyry  Gulch,  two  of  the  tributaries. 

Sluicing  began  on  the  Discovery  claim  on  July  12,  1913,  and  at  the 
close  of  the  season,  about  September  1 ,  it  waa  reported  that  65  ounces 
of  gold  had  been  obtained.  The  gold  is  bright  and  clean  and  wdl 
rounded,  of  very  uniform  size,  a  lai^e  proportion  being  worth  from 
1  to  3  cents  and  the  lai^est  nu^et  found  being  1 }  pennyweighta. 

From  3^  to  4^  feet  of  gravel  was  shoveled  in.  This  was  said  to 
run  as  high  aa  $14.50  to  the  yard  and  to  average  about  $6.  The 
gold-bearing  portion  is  said  to  extend  throughout  a  width  of  30  feet, 
with  only  one  side  found.  It  lies  on  a  shale  bedrock,  and  has  about 
9  feet  of  overburden. 

Only  prospecting  and  assessment  work  was  done  on  other  claims 
than  Discovery.  Claims  were  staked  and  gold  reported  to  be  found 
on  Crooked  Creek  and  on  several  of  its  other  tributaries,  including 
North  Creek  and  South  Creek,  which  enter  Crooked  Creek  from  the 
west  half  a  mile  north  and  1  mile  south,  respectively,  of  Albert  Creek, 
and  on  Sleigh  Creek,  which  enters  it  from  the  east  near  the  mouth  of 
North  Creek. 


Alfred  Creek  is  a  large  stream  tributary  to  Caribou  Creek  from  the 
east  about  13  miles  above  its  mouth.  The  upper  part  of  the  valley 
is  open  and  lies  among  rounded  hills,  but  the  lower  part  is  deeply 
incised,  the  creek  passing  through  several  canyons,  of  which  the  low- 
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est  one,  which  is  about  half  a  mile  long,  terminates  about  half  or  three- 
quarters  of  a  mile  above  the  mouth  of  the  creek  in  a  broad  flat.  The 
trail  follows  the  creek  except  at  this  lower  canyon,  which  it  avoids  by 
passing  over  the  bench  to  the  north.  A  moderately  dense  growth  of 
small  spruce  extends  along  the  lower  half  of  the  stream.  In  the  upper 
part  of  the  valley  there  is  no  vegetation  larger  than  willows  and  small 
cottonwoods  along  the  stream  course.  There  are  niunerous  patches 
of  good  grass  on  the  hillsides. 

The  rocks  exposed  along  the  upper  half  of  Alfred  Creek  consbt  of 
Jurassic  sandstones  and  shales  cut  by  small  dikes.  Along  the  lower 
half  of  the  creek  the  only  rocks  exposed  are  Upper  Cretaceous  shales, 
except  at  the  lower  end  of  the  lowest  canyon,  where  there  is  a  large 
dike  of  coarse  diabase.  The  rocks  exposed  on  the  tributaries  are  prob- 
ably in  large  part  the  same  as  those  on  the  main  creek,  except  that 
the  high  ridge  north  of  the  creek  is  known  to  be  capped  by  Tertiary 
volcanic  rocks.  These  may  be  here,  as  they  are  at  so  many  places  in 
this  district,  underlain  by  Tertiary  conglomerate.  If  so,  this  con- 
glomerate is  a  likely  source  of  the  placer  gold. 

Alfred  Creek  has  apparently  been  staked  throughout  the  greater 
part  of  its  length,  but  on  only  a  few  claims  has  more  than  technical 
assessment  work  been  done.  The  discovery  was  made  in  1911.  A 
total  of  about  $1,500  of  gold  is  said  to  have  been  recovered  from  this 
creek. 

KAZmCA  C&SSK. 

Mazuma  Creek  is  tributary  to  Caribou  Creek  from  the  northeast  at 
an  altitude  of  about  3,300  feet.  The  lower  part  of  its  course  is  in  an 
inaccessible  canyon,  but  the  upper  open  part  of  its  valley  may  be 
reached  by  a  trail  leading  across  the  hills  from  the  mouth  of  the 
stream  entering  Caribou  Creek  next  below  Mazuma  Creek.  The 
entire  valley  is  above  timber  line  and  contains  no  vegetation  larger 
than  moderate-sized  willows  and  small  cottonwoods.  The  nearest 
timber  is  on  Caribou  Creek  about  2  miles  below  Mazuma  Creek,  where 
there  is  a  sparse  growth  of  small  spruce.  Grass  is  abundant  along  the 
trail  leading  into  the  upper  Mazuma  Valley. 

The  rocks  on  Mazuma  Creek  are  basaltic  lavas  and  tuffs,  imderlain 
along  the  upper  part  of  the  creek  by  coarse  conglomerate.  An 
exposure  at  an  altitude  of  about  4,600  feet  shows  coarse,  poorly  consol- 
idated conglomerate  overlain"  by  angular  blocks  of  lava  which  were 
probably  transported  from  the  hillsides  above.  The  conglomerate 
is  well  consolidated  near  creek  level,  but  looser  above.  This  difference 
may  be  either  the  result  of  local  cementation,  local  leaching,  or  rework- 
ing. It  is  probably  due  to  reworking,  for  the  looser  part  is  decidedly 
coarser  than  the  well-consolidated  conglomerate  at  the  creek  level. 
The  well-consolidated  conglomerate  consists  of  bowlders,  in  general 
not  over  6  inches  in  diameter,  and  contains  lenses  of  shale  and  sand- 
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stone,  while  the  looser  conglomerate  has  numerous  bowlders  from  1 
to  2  feet  long.  The  bowlders  are  chiefly  granitic  and  fine-grained 
igneous  rocks  witli  some  sandstone,  shale,  and  porphyry.  The  con- 
glomerate, both  above  and  below  tho  contact  of  the  better  and  the 
less  consolidated  part,  is  thoroughly  indurated  along  vertical  fissures 
which  stand  out  like  dikes.  The  creek  gravels,  so  far  as  not&d,  con- 
tain only  material  winch  might  bo  derived  from  the  conglomerate  or 
the  overlying  volcanic  rocks  and  include  numerous  laj^o  bowlders. 

Claims  have  been  staked  from  3  to  5  miles  above  the  mouth  of  tlie 
creek.  The  discovery  was  made  iii  1906.  Nuggets  up  to  16  or  18 
cents  in  value  are  said  to  have  been  found.  It  is  reported  that  a  lai^ 
number  of  them  have  '  'cement "  sticking  to  them.  There  has  appar- 
ently been  little  or  no  production  from  this  creek.  The  improvemenls 
consist  of  a  wing  dam,  several  prospect  holes,  and  a  ditch  which  will 
deliver  water  from  a  tributary  stream  under  moderate  head. 

Whatever  gold  occurs  in  the  gravels  of  Mazuma  Creek  was  prob- 
ably derived  by  reconceutration  from  a  more  disseminated  deposit 
in  the  conglomerate.  If  there  is,  as  there  appears  to  bo,  a  lotwc 
reworked  conglomerate  lying  upon  and  derived  from  an  old<'r  and 
more  thorouglily  indurated  conglomerate,  the  contact  of  the  two  is 
possibly  gold  bearing. 

velchuta  &IVSB. 

Nelchina  Siver  itaeU  was  not  visited  hj  the  writers,  aad  no  later 
information  is  at  hand  than  that  published  hj  Paige  and  Knopf,'  as 
follows : 

Two  proepoctora  from  Copper  Center,  irtio  were  met  in  the  headwater  country  ol 
the  Nclchiiia  and  Tyonek  rivera,  reported  that  gold  was  pT«aeat  in  all  the  Btnam 
gravels,  but  in  very  small  quantities.  The  gold  oblAined  on  tlie  Tyonek  u  almost 
exclusively  in  the  form  of  small  round  plates,  worth  about  a  cent  apiece.  Occaaoul 
small  ^otty  nuggets  occur,  not  exceeding  5  or  10  cents  in  value. 

It  is  reported  that  the  hard  conglomerate  int«rstratified  with  Juraas.c  shalee  and 
Hindstones,  when  panned,  failed  to  yield  colors.  Yet  iu  view  of  the  unaltered  and 
nnmineralized  character  of  the  prevailing  sandstones  and  shalee,  and  in  view  of  the 
comparative  coarseness  of  the  gold,  it  b  neverthelea  probable  that  the  meager  gold 
content  of  the  present  stream  channels  has  been  derived  by  a  concentration  of  the 
ancient  conglomerates. 

Boraot  or  THS  oold. 

The  source  of  the  placer  gold  in  this  district  is  not  known.  There 
seem  to  bo  at  least  three  possible  sources — (1)  concentration  from 
small  veins  in  the  bedrock,  (2)  reconcentration  from  disseminated 
gold  in  the  glacial  gravels,  and  (3)  reconcentration  &om  disseminated 
gold  in  the  Tertiary  conglomerate.  It  may  be  Uiat  there  is  either 
a  general  source,  which  will  account  for  all  tho  placer  gold,  or  that 
the  various  occurrences  have  sources  of  different  kinds.     If  the  latter 
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possibility  is  admitted,  then  none  of  the  three  sources  suggested  above 
can  be  denied,  and  the  problem  must  be  dismissed  xmtil  further  local 
evidence  is  obtained. 

If  one  general  explanation  is  insisted  upon,  then  it  may  be  con- 
cluded that  the  source  can  not  be  assigned  to  local  mineralization 
of  the  bedrock,  unless  it  is  assimied  that  the  rocks  of  Alfred  and 
Crooked  creeks  and  those  of  Mazuma  Creek  have  been  mineralized. 
The  former  include  Jurassic  and  Cretaceous  sandstones  and  shales 
cut  by  small  dikes;  the  latter  include  Tertiary  la\as,  tuffs,  and  con- 
glomerates. In  none  of  them  are  veins  conspicuous.  This  explana- 
tion, as  a  general  one,  accordingly  seems  improbable. 

Reconcentration  from  glacial  gravels  will  not  answer  as  a  general 
source,  for  such  gravels  are  not  present  on  Mazuma  Creek.  This 
explanation  would  perhaps  serve  for  the  deposits  on  Crooked  and 
Alfred  creeks  if  it  were  assiuned  that  these  streams  lie  in  the  course 
of  an  ancient  spillway  from  the  Copper  River  basin.  Such  is  appar- 
ently not  the  case,  however,  for  the  valleys  of  Squaw  Creek  and  of 
the  main  headwaters  of  the  Matanuska  would  naturally  serve  as 
such  a  spillway  rather  than  the  higher  divide  between  Crooked  and 
Alfred  creeks. 

Reconcentration  from  disseminated  gold  in  the  Tertiary  con- 
glomerate will  not  explain  all  these  occurrences  imless  it  is  assumed 
that  the  Tertiary  lavas  on  the  headwaters  of  Alfred  and  Albert 
creeks  are  imderlain  by  such  a  conglomerate.  It  is  not  known 
positively  that  the  conglomerate  is  present  there,  but  probably  it  is. 
However,  this  conglomerate  has  not  yet  been  shown  to  be  gold  bearing, 
although  similar  conglomerates  in  other  places  probably  carry  gold.* 

COPPER. 

There  is  an  interesting  occurrence  of  copper  ore  on  Sheep  Moun- 
tain, near  the  headwaters  of  the  Matanuska.^  Sheep  Mountain  is  an 
isolated  rugged  mountain  mass  lying  north  of  the  Matanuska,  east  of 
Caribou  Creek,  south  of  Squaw  Creek,  and  west  of  Tahneta  Pass. 
The  rocks  composing  the  mountain  consist  of  andesitic  tuffs,  breccias, 
and  lavas  of  Lower  Jurassic  age,  with  some  interbedded  shale,  sand- 
stone, and  chert.  They  have  been  intruded  by  at  least  one  mass  of 
granite.  The  volcanic  rocks  are  greatly  shattered,  and  are  traversed 
by  a  network  of  small  veins  which  consist  mostly  of  calcite.  Consid- 
erable alteration  has  taken  place.  These  rocks  were  described  by 
Paige  and  Knopf  "  as  follows : 

For  several  miles  the  whole  southern  flank  of  Sheep  Mountam,  at  the  head  of  Mata- 
nuska River,  is  colored  a  strong  red  from  the  oxidation  of  pyrite  in  the  greenstones.    At 

1  Prlndle,  L.  M.,  A  geologic  reoonnaissanoe  of  the  Circle  quadrangle,  Alaska:  U.  S.  Qeol.  Survey  Bull. 
538,  p.  57, 1913. 

>  Brooks,  A.  H.,  The  mining  industry  in  1912:  U.  S.  Oeol.  Survey  Bull.  542,  p.  39, 1913. 

•  Paige,  Sidney,  and  Knopf,  Adolph,  Geologic  reconnaissance  in  the  Matanuska  and  TaUceetna  basins, 
Alaska:  U.  S.  Oeol.  Survey  Bull.  327,  p.  65, 1907. 
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Tlio  copper  prcMpocts  are  00  Ewt  End  Crack,  vliich  heads  ji^t  west 
.  of  t  li»  ertHtemmost  high  peak  in  Sheep  Moantain,  and  U  the  lidrd  civpk 
Mireet  uf  tho  otietcni  extremity  of  the  nxnmtain.  It  enters  the  Muta- 
,11U)tkn  nhniit  7  mileH  ahore  Caribou  Creek,  or  2  miles  above  the  (orka 
^td  l\.w  Mutunuskii. 

'  The  copper  ore  appttrently  occurs  as  irregnlar  lenticular  masses  in 
tlu  more  purous  and  shattered  parts  of  the  rock.  The  abandance  and 
wide  ilBtnhution  of  small  fragmems  of  copper  ore  on  the  taius  slopes 
indiciito  that  Uie  iniiicmlization  is  general  rather  than  localized  and 
Rpparontly  promise  the  discovery  of  many  small,  leotictdar  ore  IxMUes 
ruther  than  u  few  largo,  pcrsUtenl  ones. 

A  muioraUzed  zone  was  observed  by  the  writers  on  the  west  bank 
of  t}ie  creek  at  an  akilude  of  about  ■1,200  feel,  near  the  upper  forks. 
It  trends  N.  40"  K.  and  sLiuids  about  vertical,  being  approximat^y 
parallel  to  the  bedding.  DisgeoiinAted  sulphides  (mostly  chalcopy- J 
rite)  occur  in  nmall  masses  throughout  a  width  of  about  5  feet,  asjl 
the  zone  i»  thoroughly  utaiiied  with  malachite  and  a  htlle  azurite.  | 
Specimens  (No.  262)  token  at  ifaia  loeafity  mm  found  to  ocmtain 
chalcopyrjte,  malachite,  a  little  pale-blue  carbonate,  quartz,  and  cal- 
cite.  Veins  containing  quartz,  calcite,  chalcopyrite,  etc,  occur  in  a 
shattered  basic  igneous  rock.  The  chalcopyrite  is  weatjieting  to  cop- 
per carbonates.  Specimens  (No.  262-a)  obtained  in  the  creek  bed 
and  on  talus  slopes  near  by  contain  bomite  and  chalcopyrite.  lie 
gangue  appears  to  be  quartz,  epidote,  and  calcite.  The  copper  sul- 
phides are  weathering  to  malachite.  A  specimen  (No.  251)  obtuned 
at  the  camp  site  at  the  mouth  of  the  gulch  of  East  End  Creek,  which 
ia  believed  to  have  been  obtained  on  this  creek,  appears  to  represent 
a  sulphide  replacement  of  basic  igneous  rock.  The  copper  sulphides, 
which  appear  to  be  bomite  and  chalcocite,  are  altering  to  nuafaohitiO. 
Epidote  occurs  in  the  gangue. 


ABEAI.  DISTBIBUTION. 

The  coal  of  the  Matanuska  Valley  occurs  in  several  detached  fiehb, 
part  of  which  lie  within  the  area  here  described  and  part  of  which 
are  in  the  lower  Matanuska  Valley,  a  description  of  which  has  already 
been  pubbshed.' 
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The  coal  of  the  upper  Matanuska  Valley  is  found  in  two  separate 
fields  which  are  distinct  not  only  areally  but  in  the  geologic  occur- 
rence and  probably  in  the  character  of  the  coal.  One  of  these  two 
fields  (neither  of  which  may  be  strictly  a  unit)  lies  in  the  Matanuska 
Valley  proper  below  Hicbs  Creek,  including  the  Anthracite  Ridge 
area  and  an  area  south  of  the  Matanuska,  and  is  the  eastern  extension 
of  the  Chickaloon,  Kings  River,  and  Coal  Creek  area  of  the  lower 
Matanuska  Valley.  The  other  is  the  upper  Boulder  Creek  and  Caribou 
Creek  field. 

The  areal  extent  of  the  assemblage  of  rocks  which  carry  the  coal 
is  indicated  on  Plate  XI.  The  areas  indicated  as  coal-bearing  are 
those  which  may  carry  coal,  as  distinguished  from  the  areas  shown 
in  blank  on  the  map,  which  are  beUeved  not  to  carry  coal.  The 
areas  represented  as  probably  coal  bearing,  or  as  containing  the 
so-called  '^coal-bearing  rocks,"  can  not  be  assumed  to  be  imderlain 
wholly  by  beds  of  coal  of  workable  character  and  thickness.  More- 
over, parts  of  these  areas  probably  have  no  coal  imder  them.  The 
lack  of  knowledge  as  to  the  exact  stratigraphic  position  of  the  coal 
beds,  the  imcertainty  as  to  what  stratigraphic  part  of  the  '^  coal- 
bearing  rocks''  is  represented  by  each  of  the  observed  surface  out- 
crops, and  the  concealment  of  the  rocks  by  gravels  over  broad  areas 
make  the  precise  areal  distribution  of  the  coal  a  problem  which  can 
be  solved  only  by  drilling  or  other  imdergroimd  exploration. 

The  tables  given  below  indicate  the  probable  and  possible  areas  of 
supposed  '* coal-bearing  rocks''  in  the  lower  Matanuska  Valley  as 
previously  published  ^  and  with  subsequent  revision.  The  Chicka- 
loon  and  Kings  River  area  and  the  area  south  of  the  Matanuska, 
as  given  in  the  first  of  these  tables,  include  lands  as  far  east  as  longi- 
tude 148*'  20',  as  is  shown  on  Plate  VIII  of  Bulletin  480.  These 
are  lai^er  tracts  than  were  described  in  detail  in  Bulletin  500  and 
include  land  lying  in  the  area  described  in  the  present  paper.  The 
first  of  these  tables  shows  the  areas  of  probable  coal  or  the  areas 
known  to  be  occupied  by  the  so-called  ''coal-bearing  rocks,"  as  de- 
fined above,  and  by  the  conglomerates  and  other  beds  which  overUe 
them.  The  second  table  shows  the  areas  of  possible  coal  or  the  areas 
which  may  also  be  imderlain  by  these  rocks,  but  in  which,  because  of 
concealment  by  gravels  or  of  other  lack  of  definite  information,  there 
is  a  possibiUty  that  other  formations  may  be  present.  These  esti- 
mates when  first  published  were  described  as  "provisional  and  sub- 
ject to  modification,  perhaps  considerable,  when  the  region  is  more 
thoroughly  prospected."  It  should  be  noted  that  they  have  already 
been  modified  by  the  later  geologic  work,  which  has  shown  that  part 
of  the  area,  east  of  Chickaloon  River  and  both  north  and  south  of  the 

1  Martin,  O.  C,  PreUminary  report  on  a  detailed  survey  of  part  of  the  Mataniwfca  ooal  fields:  U.  8.  Oeol. 
Suryey  BolL  480,  p.  134, 1911.  Martin,  O.  C,  and  Kati,  F.  J.,  Geology  and  ooal  fields  of  the  lower  Mat»- 
miska  Valley.  Ala^a:  U.  8.  OeoL  Survey  Bull.  fiOO,  p.  76, 1912. 
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MalaJiuska,  incluiled  iii  the  44  square  mile  and  8  sfiiiare  mile  items, 
is  not  occupiwi  by  tho  coal-boaring  Chickaloon  formation,  but  by  the 
non  coal-beaiing  mariue  Upper  Crota^oous,  wiiilo  another  part  of  Uie 
44  square  miki  area  In  occupied  by  a  conglomerate  of  uuocrtain 
horizon  which  contains  no  coal  outcrops  and  may  nut  be  underlain 
by  coal. 

Areaa  o/iupposeii  'XHil'liniring  ritdt*  in  thf:  hxrrr  MalniiMskn   Valle}/. 
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The  following  tables  contain  similar  estimates  of  the  areas  which 
probably  or  possibly  contain  some  coal  in  thenipper  Matanuaka  Valley 
proper,  below  Hicks  Creek: 

Artat  of  probabU  coal-bearing  roctt  in  tlu  upper  J/oteniuia  ValUy. 

[Squan  nilln.l 

Anthracite  Ridge  and  low  country  south  of  ita  eantern  half 22. 7 


South  of  the  Matanuska  near  O'Brien  Creek. . 


25.7 
Areat  of  posnbU  eoal-bearing  rocks  in  the  upper  Matantuixi   Valley. 
ISqiun  milM.] 
Conglomerate  and  trap  ridge  district  south  of  west  half  of  Anllira- 

cite  Ridge  and  of  lower  Boulder  Creek 2L  1 

Alluvial  flats  of  the  Matanuaka  near  O'Brien  and  Gravel  creeks. . .      3. 2 
Conglomerate  area  west  of  Gravel  Creek 2.3 

26.6 
These  areas  added  to  the  revised  estimates  for  the  lower  Matanuska 
Valley,   as  given  above,  show  that  the   entire  Matanuska  Valley 
proper  below  Hicks  Creek  has  an  area  of  96  square  miles  that  probably 
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contains  some  coal  and  an  additional,  area  of  51^  square  miles  that 
possibly  contains  some  coal. 

The  area  of  coal  on  upper  Boulder  Creek  and  Caribou  Creek  can 
not,  for  reasons  which  will  be  discussed  below,  be  estimated  with  even 
approximate  certainty.  The  total  area  within  which  some  tracts  of 
coal  may  occur — namely,  that  of  the  conglomerate  and  of  the  over- 
lying lavas  (which  may  not  everywhere  be  underlain  by  conglom- 
erate)— is  possibly  200  or  300  square  miles,  but  it  is  reasonably 
certain  that  only  a  small  fraction  of  this  area  is  actually  coal  bearing. 

STRATIGBAPHIC   OCCURRENCE. 

The  coal  beds  of  the  part  of  the  Matanuska  Valley  proper  which 
is  here  under  discussion,  like  those  of  the  lower  Matanuska  Valley, 
are  all  known  to  be  of  Tertiary  age  and  to  agree  approximately  in 
general  stratigraphic  position  with  the  coal  of  the  Kenai  formation 
on  Cook  Inlet.  They  all,  except  those  at  the  Gravel  Creek  locality 
described  as  section  No.  24  (p.  293),  occurin  the  Chickaloon  formation, 
which  is  the  middle  local  division  of  the  Tertiary  rocks  as  described 
in  the  report  on  the  geology  of  the  lower  Matanuska  Valley.  Their 
exact  position  within  this  formation  has  not  been  determined,  but 
they  seem  to  be  in  general  distributed  throughout  the  greater  part 
of  its  thickness.  Nothing  definite  is  known  as  to  the  persistence  of 
individual  beds  or  of  groups  of  beds. 

The  coal  on  BiUy  Creek  and  elsewhere  in  the  Caribou  Creek  and 
Nelchina  valleys  has  hitherto  been  assigned  to  the  Jurassic,  and  has 
been  described  *  as  follows: 

The  coal-bearing  rocks  of  this  [the  northeastern]  field  include  an  area  of  about  500 
square  miles.  Coal  is  found  at  various  localities,  but  never  in  thick  beds,  the  best 
discovered  having  a  thickness  of  3  feet.  The  rocks  are  of  Jurassic  age  and  from  fossil 
evidence  are  divided  into  a  Middle  and  an  Upper  Jurassic  series.  The  character  of 
the  coal  appears  in  a  general  way  to  be  in  accordance  with  this  separation — that  is,  the 
older  rocks  carry  bituminous  coal,  and  the  younger,  coal  of  a  lignitic  character. 

The  Middle  Jurassic  rocks  generally  are  severely  shattered  and  crushed,  or  sheared 
and  slickensided,  and  as  a  rule  present  a  decidedly  unfavorable  appearance  for  the 
presence  of  workable  seams  of  coal.  Locally  the  strata  are  closely  folded,  as  on  Billy 
Creek,  where  the  coal  has  developed  a  strong  cleavage  and  has  assumed  a  semianthracitic 
character.  That  the  high-grade  coal  is  restricted  to  such  belts  of  sharp  deformation 
is  rendered  probable  by  the  fact  that  the  rocks  in  the  less  disturbed  areas  are  found  to 
contain  only  fragments  of  carbonized  wood  and  small  stringers  of  lignite. 

The  Upper  Jurassic  strata  lie  in  comparatively  undisturbed  attitudes,  with  prevail- 
ing low  dips.  Minor  dislocations  of  the  beds  are  of  widespread  occurrence.  More 
extensive  Suiting  is  occasionally  met  with,  as  on  Billy  Creek,  where  faults  of  several 
hundred  feet  throw  are  revealed  with  diagrammatic  clearness.  Coal  was  seen  at  only 
two  localities,  on  the  head  of  Billy  Creek  and  on  the  south  fork  of  the  Tyonek.  At 
these  localities  the  outcrops  were  obscured  by  mud  and  slide  material,  but  the  amount 

1  Pajge,  Sldnej,  and  Knopf,  Adolph,  Oeologlo  reoonsateuioe  in  the  Ifatamiiilfft  and  Talkeetna  basins, 
Alaska:  U.  S.  OeoL  Survey  Boll.  327,  pp.  56-^7, 1907. 
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of  coal  lepreeenLed  was  probably  snuill.    The  cool  fouad  ia  a.  black  lignite  whidi  1 

checks  on  drying.    MendenbaJI  reporte  thin  beds  i>f  coal  intecsti&tified  with  theahalca   \ 
and  sandstones  along  thi?  nouth  fork  of  the  NelchinA. 

Tho  writers  believe  that  at  least  the  greater  part  of  the  coal  in  this  j 
Uistrkt,  and  probably  as  much  of  it  as  occurs  in  distinct  beds  (that  [ 
is,  otherwise  than  aa  coalified  sticks  and  small  stringers),  is  not  | 
Juritssic  but  Tertiary.     The  cadence  for  this  belief  is  as  follows: 

The  coal-bearing  rocks  at  the  locality  on  BUly  Creek  described  I 
above  contain  abundant,  well-preserved,  and  distinctive  Tertiary 
plants.  The  lithologic  character  of  the  beds  in  which  the  fossib 
occur  is  similar  to  that  of  the  recogniz(>d  Tertiary  rocks  of  the  • 
Matanuska  Valley  and  entirely  unlike  that  of  the  undoubted 
Jurassic  rocks.  Tho  "greenstone  araygdaloids"  of  tho  section  on 
Billy  Cniek  resemble  some  of  tho  Tertiary  igneous  rocks  at  least  &s 
closely  as  they  do  tho  Lower  Jurassic  volcanic  rocks,  and  conse- 
quently they  may  be  regarded  as  either  an  infauU^-d  block  of  late 
Tertiary  basaltic  lava  or  aa  an  intrusive  mass  uiject<>d  under  light 
load. 

A  bed  of  coal  exposed  near  the  headwaters  of  Boulder  Creek  lies 
beneath  the  Tertiary  lavas  and  above  a  massive  conglomerate  which 
rests  upon  Upper  Cretticeous  rocks.  These  coal-bearing  beds  c^rry 
fossil  plants,  which  are  either  Upper  Cretaceous  or  Tertiaiy,  I 

Coal  float  was  seen  by  the  writer  on  several  of  the  other  tributaries 
of  Billy  uid  Caribou  cieeks,  and  in  each  place  it  was  on  a  atieam 
that  heads  in  the  conglomerate  underlying  the  Tertiary  lavas.  No 
coal  was  seen  by  the  writers  in  place  in  the  Jurassic  rocks,  and  no 
coal  float  was  seen  on  streams  other  than  those  that  head  in  areas 
of  Tertiary  rocks. 

According  to  Knopf's  notes  coal  was  not  seen  in  the  undoubted 
Jurassic  rocks  except  as  "stringers"  and  was  found  as  float  only  on 
those  creeks  (except  for  Tyonek  Creek)  which  head  In  known  or 
probable  Tertiary  areas. 

There  is  consequently  little  doubt  that  the  coal  beds  of  this  district 
are  Tertiary.  They  evidently  can  not  be  assigned  to  the  Chlckaloon 
formation.  The  conglomerate  with  which  they  are  assooated  may 
either  hold  the  position  of  the  Eska  conglomerate  or  be  the  equiva- 
lent of  beds  lower  down  In  the  Tertiary  sequence.  It  la  believed 
that  the  beds  at  this  horizon  are  only  locally  coal  bearing. 

COAL    BEDS. 

The  following  pages  contain  measured  sections  of  all  the  coal  beds 
that  were  accessible.  These  measurements  were  all  made  at  natural 
exposures,  there  being  no  prospect  openings  or  tunnek.  No  attempt 
has  been  made  to  correlate  the  beds,  as  the  complex  Btrocture  and 
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the  fact  that  none  of  the  beds  can  be  traced  from  point  to  point 
make  correlation  impossible.  The  sections  in  the  Matanuska  Valley 
proper  are  arranged  in  order  from  northwest  to  southeast. 

1 .  Creek  flowing  northwest  into  Boulder  Creek  from  near  the  west  end  of  Anthra- 
cite Ridge,  altitude  3,700  feet.  Coal  bloesom  (bed  concealed)  near  outcrop  of  dark 
shale.    StrikeN.eS**  W.,  dipOa^'SW. 

2.  South  face  of  Anthracite  Ridge,  2  miles  east  of  its  west  end,  altitude  3,900  feet. 
Coal  blossom.    No  exposure  obtainable. 

3.  Creek  bed  1.2  miles  S.  62**  W.  from  6,280-foot  peak  at  head  of  Purinton  Creek, 

altitude  3,350  to  3,500  feet. 

Ft.  in. 

Crumpled  shale 86d= 

Coal 1  1 

Shale 6 

Sandstone 21  0 

Shale 25  0 

Coal 1  0 

Shale 25  0 

Sandstone 18  0 

Shale 18  0 

Sandstone 36  0 

Shale 3  0 

Coal 8 

Shale 12  0 

Sandstone 24  0 

Strike  N.  62°  W.,  dip  45°  8. 

4.  West  Fork  of  Purinton  Creek,  altitude  4,200  feet. 

Intrusive  rock  (diabase). 

Shale  roof.  Ft.   in. 

Coal 6 

Diabase  sill 6 

Shale 3 

Coal  with  much  shale 1      6 

Shale 1 

Very  carbonaceous  shale  and  coal 5 

Shale. 
StrikeN.  88°E.,  dip43°S. 

5.  West  Fork  of  Purinton  Creek,  altitude  4,100  feet.  Apparently  two  beds  of  coal, 
each  5}  or  6  feet  thick,  2  or  3  feet  apart,  but  more  probably  one  bed  repeated  by  sur- 
face slipping.    Strike  N.  65°  W.,  dip  30°  SW. 

6.  West  Fork  of  Purinton  Creek,  altitude  3,900  feet.  Coal,  40db  feet.  Neither  roof 
nor  floor  of  this  coal  bed  could  be  found.  The  coal  is  apparently  cut  off  at  each  end 
of  the  exposure  across  what  appears  to  be  the  bedding.  This  is  the  exposure  which 
has  previously  been  described  ^  as  a  38-foot  bed  ot  anthracite  and  of  which  au  analysis 
is  given  on  p.  295.  It  should  probably  be  regarded  as  a  swollen  pocket  lying  in  a 
closely  folded  overturned  syncline  and  probably  cut  by  a  fault.  An  exposure  of 
shale  in  the  creek  15  or  20  feet  below  the  coal  gave  three  readings  on  the  bedding 
as  follows:  Strike  N.  72°  E.,  dip  11°  NW.;  strike  N.  76°  W.,  dip  12°  NE.;  strike 
N.  73°  E.,  dip  21°  NW. 

1  Martin,  O.  C,  A  reoonnaJasance  of  the  Ifatamuka  ooai  field,  Alaska,  in  1906:  U.  8.  GeoL  Survey  BolL 
I,  p.  18, 1900. 
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btiT.  Wert  Pork  ot  Piirinton  CTeck,  nllitude  a,a80  feei. 

W         Shale  rool. 

■           Coal 

1913. 

1 

■ 

CoJ 

3     I          ■ 

■ 

Coal 

S 

Shale  wiih  fomc  ooal - 

,     I         1 

Shale  Willi  eome  coal 

:;:  1  :     1 

nnnl 

1  <     ■ 

Shale  with  some  ctial _ G              ^M 

Trail 

1  <     ■ 

Gra^  fisailo  shale  floor. 

Strike  N.  87"  W.,  dip  55*  S. 

8.  EartUnkof  Bast  Fork  of  Piirinton  Crwk 

Coal  with  some  shale 

,  slioutSTOfpPt 

iijistres 

1 

mlminwctjaiifi    ^M 

Coal  with  some  shalv 

^ 

Shale  and  eandHtooo,  much  folded. 
9.  East  Fork  of  Piiriotoii  i'rcok,  altitude  ;[,4S0  to  .1,500  feet. 

Biaba,-*.  Fi.   to. 

Shale  (liukiid) 12      0 

Sandstone 10      0 

Shale,  with  coal  bl.issom.-i. _ 47      0 

Coal 2      7 

Shale  floor. 

Strike  N.  80°  W.,  dipoo^S. 
The  section  given  lielow  woa  mea.tun<l  by  Martin  '  iii  1905  on  the  ea.it  fork  of 
PuriiitouCreekoron  theni'Kt  creokea.st  of  it,  on  the  south  slope  of  An thracile  Ridge. 
Flaggy  Biindatoiie.  Feel. 

Coal  and  shale 3 

Coal 7 

Shale 4 

Coal 1 

Shale 3 

Coal 2 

Shale : 2 

Coal 7 

Strike  N,  m°  E,,  dip  .^^i"  SK. 

1  Manin.  fi.  C.  A  ri^coiinaissaiico  g(  Dit  Molanusta  coal  fii\a,  Alaska,  la  1905:  V.  S.  Geol.  Siin-ey  Bull, 
2se,  p.  19,  IDOS. 
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10.  Creek  bed  1.3  milee  S.  24®  £.  from  6,28a-foot  peak  at  head  of  Purinton  Greek, 
altitude  3,850  to  3,950  feet. 

Ft.  in. 

Diabasesill 19  0 

Shale 4  0 

Coal 1  1 

Partly  shale,  partly  covered 21  0 

Coal 8 

Shale I5  0 

Coal 10 

Shale  with  thin  BiUfl 23  0 

Coal 2  b 

Shale  (partly  covered) 27  0 

Strike  N.  86*»  E.,  dip  44*>  N. 

11.  Creek  bed  2.9  miles  S.  55''  £.  from  6,280-foot  peak  at  head  of  Purinton  Creek, 

altitude  3,880  to  3,895  feet. 

Ft.  In. 

Shale  with  coal  blossoms 50  0 

Coal 3  5 

Shale 24  0 

Coal 2  2 

Shale 21  0 

Strike  N.  82°  W.,  dip  20**  N. 

12.  Creek  bed  2.9  milee  S.  54''  £.  from  6,280-foot  peak  at  head  of  Purinton  Creek, 
altitude  3,830  to  3,850  feet. 

Shale  roof.                                                                                        Ft.  in. 

Coal 1  2 

Shale 3  8 

Coal 9 

Shale 2  2 

Coal 3  2 

Shale 1  1 

Coal 7 

Shale  floor. 
Strike  N.  82*'  W.,  dip  20®  N. 

The  two  following  sections  described  by  Paige  and  Knopf '  were  measured  by 
Ejiopf  on  either  this  creek  or  the  nexjt  one  east  of  it: 

Section  of  coal  on  AnthracUe  Ridge^  altitude  S^tOOfeei. 

Ft.  In. 

Diabase 50± 

Sandstone  and  shale lOdb 

Coal  and  shale 6  0 

Coal 2 

Shale : 1 

Coal 10 

Shale 2  0 

Sandstone 7  0 

Strike  N.  70°  W.  (magnetic),  dip  40°  S. 

1  PalgB,  Sidney^  and  Knopf,  Adolph.  Oeologlo  reoonnateanoe  in  the  Matanwka  and  Ttfkeetna  Im«M 
'i*^h«*  V.  8.  Oe<A.  Survey  Boll.  827,  pp.  56-M,  1007. 

60553°— Bull.  592—14 19 
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Section  of  coal  on  AnthraciU  Ridge,  altilude  S,600feit. 


BondsUme, 
Coal.. 

Coal  and  ehale 

Coal 

Coal  and  ferruginous  clay.. 

Ooal' 

Shale 

Coal 

Shale 

Coal 

raiale 


Shale 

Clay  ironBtone  nodules 

Shale 

Clay  iionBtone  nodules 

Highly  carbonaceous  shale.. 

Coal 

Shale 


Shale 

Coal 

Shale 

Coftl 

Shale 

Coal - 

Shale 2 

Coal  and  shale 

Shale  footwall. 
Strike  N.  80°  E.  {magnitude),  dip  34°  S. 
13.  Muddy  Creek,  altitude  3,700  feet.     Went  bank  of  creek. 

Sandstone 20 

Carbonaceous  flhale,  locally  coal 

Coal 1 

Shale 3 

Coal 1 

Carbonaceoue  shale 

Shale,  with  flattened  ironstone  nodules 3 

Coal 1 

Shale 

Ferruginous  sandstone 1 

Drab  shale 1 

Carbonaceous  shale,  locally  coal 

Coal 

Carbonaceous  shale,  locally  coal 

Shale  floor. 
Strike  N.  32°  W.,  dip  45°  W. 

'  S«e  analysis  N'o.  2!  !□  tsblaotsoalyseg.p.  39$. 


Ft. 

In. 

...    2 

6 

« 

4 
0 
3 

...     1 

0 

...     5 

0 

0 

0 
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14.  East  bank  of  Muddy  Creek,  altitude  3,690  feet. 

Shale  roof.                                                                                       Ft.  in 

Coal 1  2 

Shale 6  0 

Sandstone 4  0 

Shale 7  0 

Coal 1  7 

Shale  parting 2 

Coal 1  10 

Shale 8  0 

Sandstone 5  0 

Shale 3  0 

Coal 1  1 

Shale 6  0 

Coal 1  7 

Covered. 
Strike  N.  eS*'  E.,  dip  45^  8. 

15.  Bed  of  Muddy  Creek,  altitude  3,340  to  3,415  feet. 

Feet. 

Diabase  sill 100 

Carbonaceous  shales  containing  6  to  12  coal  seams  ranging  in  thick- 
ness from  1  inch  to  18  inches.    Badly  crushed  and  sheared 22 

Sandstone,  thin  bedded,  and  shale 28 

Strike  N.  8^  E.,  dip  25*»  W. 

16.  Crest  of  spur  between  Muddy  Creek  and  Packsaddle  Gulch,  altitude  4,400  feet 

Covered.  Feet. 

Coal un- 
covered. 
Strike  approximately  east,  dip  90°db. 

17.  North  bank  of  Matanuska  River,  half  a  mile  above  Gravel  Creek. 

Fissile  gray  shale.  Ft.    In. 

Coal,  clean 1      4 

Coal,  somewhat  shaly 9 

Fissile  gray  shale. 
Strike  N.  49**  E.,  dip  30°  NW. 

The  entire  exposure  at  this  point  consists  of  about  200  feet  of  shale  and  sandstone, 
with  several  carbonaceous  zones  10  to  40  feet  thick,  in  some  of  which  there  are  coal 
beds  several  inches  thick.  The  coal  bed  described  above  is  near  the  base  of  the 
section  and  extends  along  the  face  of  the  bluff  for  a  considerable  distance,  in  which  it 
shows  no  indication  of  lenticularity. 

18.  Gulch  0.3  mile  west  of  O'Brien  Creek,  altitude  1,800  feet. 

Black  shale  with  some  coal.  Ft.    in. 

Gray  sandy  shale 8      4 

Black  shale 7 

Coal 7 

Gray  nodular  shale 3      3 

Coal 2      0 

Gray  shale,  much  stained  by  iron 10 
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Cosl... 
Bfaftle.. 
Coal... 


Sh&le 

Cod 1 

Concealed 8 

Coal  and  »ime  dialo 6 

Concealed. 

Strike  N.  78' E..  dip  ^0*  8. 
■».  O'Brien  Creek,  alUtude  l.SOO  tect. 

Gray  ehala  under  clay.  Ft. 

Cwd 

Shale 

Ooal 4 

Shale  with  eoinp  coal 1 

Coal 1 

Coaly  ehale 

Coal 2 

Shal«  with  iionstoae  concretioDS 6      0 

Shale  Had  coal 4       7 

.    C«al 2 

Shale 11 

Coal 1      5 

Shale 21 

Coal 11 

Shale J 

Coal 11 

Shale 1 

Coal 2      0 

Coal  and  ahale  (squeezed) 1      6 

Coal 2      8 

Coal  and  Bhale 9 

Shale 1      2 

Coal 1      S 

Coaly  ahale 10 

Gray  shale  with  ironstone  concretions 13      6 

Grayehale 31      0 

Gray  diale  with  ironatone  concretions 3      0 

Sandstone  with  some  interbedded  shale 14    10 

Shale,  somewhat  sandy 15      0 

Strike  N.  70"  W.,  dip  87"  8W. 

20.  O'BrienCroekaboutlOOyardsfartherupetream.  Coal  with  many  thin  p^rtiiifp, 
2S  feet.    This  bed  is  apparently  belov  the  one  described  above. 

21.  Near  top  of  wert  bank  of  O'Brien  Creek  a  short  distance  aboT«  No,  20.  Large 
coal  outcrop  which  apparently  consists  of  the  bed  represented  in  section  20  folded 
back  vpoa  itsslf-in  an  overtomed  syncUne. 
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22.  Gulch  one-third  mile  eaat  of  O'Brien  Creek,  altitude  1,800  feet. 

Shale  roof.  Ft.     in. 

Coal 3      9 

Coal  and  some  shale 2      0 

Concealed. 
Rocks  dipping  gently  northeast. 

23.  Gulch  one-third  mile  east  of  O'Brien  Creek,  altitude  1,900  feet. 

Sandy  gray  shale  roof.  Ft.    In. 

Coal 8 

Shale  with  some  coal 2      0 

Sandy  shale. 
Concealed. 
Rocks  dipping  about  20*»  NE. 

24.  About  1}  miles  up  the  creek  which  enters  Gravel  Creek  from  the  west  2^  milee 
above  its  mouth,  altitude  2,100  feet. 

Covered.                                                                                          Ft.  in. 

Coal,  impure,  sheared 1  7 

Shale 7 

Coal,  impure,  sheared 1  2 

Covered. 
Dip  75*»  S. 

The  rocks  at  this  locality  can  not  with  certainty  be  assigned  to  the  Chickaloon  forma- 
tion, which  includes  all  the  other  known  coal  beds  in  the  main  valley  of  the  Matanuska. 
The  coal  at  this  locality  may  represent  either  a  local  coal-bearing  bed  in  the  pre-Chicka- 
loon  strata,  or  a  small  block  of  the  Chickaloon  formation  folded  or  faulted  into  the  man 
of  rocks  which  are  otherwise  barren  of  coal. 

Information  concerning  tho  coal  of  the  upper  Boulder  and  Caribou 
valleys  is  much  less  abimdant  than  that  ^ready  presented  concern- 
ing the  coal  of  the  Matanuska  Valley  itself.  This  is  due  partly  to 
the  fact  that  the  examination  of  this  field  was  less  detailed  than  that 
of  the  other,  but  chiefly  to  the  fact  that  the  field  contains  far  less 
coal.     The  following  is  a  typical  section: 

Section  near  waterfall  on  northwest  side  of  Boulder  Creek  16^  miles  northeast  of  its  mouth. 

White  sandstone  and  shale  with  carbonaceous  beds.                       Ft.  in. 

Coal  and  shale 1  6 

CoaP 1  3 

Shale 1  0 

Coal 7 

White  sandstone  and  shale. 
Strike  N.  IP  W.,  dip  20*»  NE. 

The  exposure  of  coal-bearing  rocks  on  the  small  tributary  to  Billy 
Creek  from  the  east  2i  miles  above  its  mouth  contains  numerous  car- 
bonaceous beds  and  coaly  streaks  and  several  thin  beds  of  coal.  The 
largest  observed  bed  attains  a  maximum  thickness  of  3  feet,  a  large 
portion  of  which  is  shale  and  bone.  The  greatest  observed  tiiickness 
of  pure  coal  at  this  locality  is  not  over  12  inches. 

1  Included  in  nmple  No.  10848,  p.  306. 
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Small  fragments  of  coal  wore  also  observed  in  the  beds  of  several  of 
the  other  tributttries  of  Billy  Creek,  notably  the  one  entering  it  from 
the  oast  6  miles  above  its  mouth,  on  some  of  tbe  creeks  tributary  to 
Caribou  above  BiUy  Creek'  and  on  Hicks  and  Tyonek  creeks. 

CHARACTER   OF   THE    COAL. 
PHTSICAI.  PSOPERTISS. 

The  cflal  of  tlie  Matanuakii  A'alley  is  of  three  kinds — anthracite, 
high-grade  bituminoas,  and  low-grade  bituminous.  All  of  thcso 
have  been  found  within  the  area  bert>  described.  The  last  two  occur 
also  farther  west  in  the  lower  Alatanuska  Valley  and  have  been 
described  in  an  earlier  roport.' 

The  anthracite  is  known  only  in  a  small  area  near  Purinton  Creek 
on  the  south  face  of  Anthracite  Ridge,  The  high-grade  bituminous 
coal  occurs  on  the  south  side  of  the  Matanuska  and  probably  on 
Anthracite  Ridge.  The  low-grade  bituminous  coal  occurs  at  the 
east  end  of  Anthracite  Ridge  and  on  upper  Boulder  and  Caribou 
creeks.  The  investigations  that  have  thus  far  been  made  are  not 
sufficient  to  permit  an  attempt  to  outline  precisely  or  to  estimate  tbe 
areas  of  the  several  kinds  of  coal. 

The  anthracite  has  the  ordinary  physical  characterbtics  of  most 
coal  of  this  kind.  It  is  heavy,  firm,  hard,  and  not  much  fractured  for 
surface  coal  and  has  a  high  luster.     Pyrito  was  not  ol>served  in  it. 

The  high-grade  bituminous  coal  is  fragile  tmd  soft,  like  all  coal  of 
this  variety,  and  the  beds  show  the  effects  of  having  been  severely 
crushed  and  at  muiy  places  are  without  any  well-defined  bedding 
planes  or  places  of  fracture.  The  friability  of  the  coal  is  so  great 
that  it  will  probably  nob  stand  shipment  without  being  badly 
crushed.  This  is  not  so  great  a  detriment  as  might  at  &st  seem, 
because  many  of  the  beds  contain  so  many  impurities  that  the  coal 
from  them  ought  to  be  crushed  and  washed.  It  is,  moreover,  hi^ly 
probable  that  some  of  this  coal  can  be  used  ia  the  manufacture  of 
coke,  a  purpose  for  which  lump  coal  is  not  desired.  Coal  which 
possesses  coking  properties,  as  much  or  all  of  this  coal  does,  can,  by 
proper  handling,  be  burned  as  slack  about  as  well  as  in  lumps,  tor  the 
slack  coal  wh?n  thrown  into  the  furnace  will  fuse  and  cake,  thus 
preventing  loss  of  coal  through  the  grates. 

The  low-grade  bituminous  coal  is  on  the  border  line  between  bitu- 
minous cofd  and  black  lignite.  It  is  harder  than  the  higher-^ade 
bituminous  coal.  Many  of  these  beds  too  have  been  crushed,  and  a 
large  proportdon  of  lump  coal  can  not  probably  be  obtained  from  them. 
This  coal  probably  possesses  no  coking  properties  and  is  likely  to  be 
used  only  under  stationary  or  locomotive  boilers.    It  is  not  bo  good 
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for  this  purpose  as  the  higher-grade  coal,  bub  the  latter,  being  better 
suited  for  the  manufacture  of  coke  and  for  use  as  smithing  and  naval 
coal,  wit]  command  a  higher  price  and  may  thva  leave  a  lower-price' 
market  for  the  poorer  coal.  Some  of  the  low-grade  coal  can  probably 
be  mined  more  cheaply  than  the  high-grade  coal.  The  two  kinds  of 
coal  will,  to  a  certain  extent,  be  noncompetitive,  each  having  its  own 
special  markets. 

OHUaOAL  AVALTSXS  AXD  TXSTB. 

The  following  table  includes  a  few  analyses  of  characteristic  samples 
of  coal  from  various  parts  of  the  area.  Sample  Ko.  19346  was  ta^en 
during  the  investigations  here  described.  The  analyses  of  samples  1 
and  22,  which  were  collected  in  1905  and  1906,  have  been  published 
in  Bulletins  289  and  327.  The  other  analyses  represent  samples  col- 
lected in  1911  by  Dr.  Joseph  A.  Holmes,  Director  of  the  Bureau  of 
Mines.  All  the  samples  were  obtained  from  surface  prospects  or  from 
outcrops,  and  were  consequently  somewhat  weathered.  The  reason 
that  more  samples  were  not  obtained  is  that  t^e  absence  of  openings 
made  it  impossible  to  obtain  other  than  samples  of  weathered  coal* 
which  are  of  comparatively  little  value. 

Analj/iet  and  U*U  of  MeUantiMha  Rivtr  eoak. 
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UOK.  NHTWatstelloniUHt'iwt 


kbore  Its  mouth.    (S«  p.  3pa.) 


Comparatively  little  is  blown  of  the  coking  properties  of  the  coal 
of  this  part  of  the  Matanuska  Valley.  A  rough  coking  test '  made 
on  some  of  the  coal  from  ChickaJoon  Siver  indicated  that  by  proper 
treatment  a  coke  of  satisfactory  grade  can  {Probably  be  produced. 

No  further  tests  have  been  made  by  members  of  ihs  Geological 
Survey.  The  analyses  indicate,  however,  that  the  high-^ade 
bituminous  coal  of  the  upper  Matanuska  Valley,  like  that  on  Chicka- 
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kun  uiii  Kin^  nreis  and  on  C'oaI  Cnel^  ts  piolwhlT  coking  cokt 
»t  lewt  in  put,  uid  thftt  such  of  tbe  lov-gnde  bituminous  coaJ  ks  is 
EADuIar  in  oompoBitiua  to  tlu>  oo«l  un  Mooef,  Eska,  and  Young  crecloi,  , 
in  the  wet  end  of  the  lover  Itatanoska  V«U«y,  is  probabhy  uoBp  I 
coking. 

mxtxo  coxnmoxs. 

Thf>  po£eib(]itT  vf  mmirifT  the  Mata&uska  ooal  at  a  profit  depends  I 
on  a  Tuirty  i<i  factors,  some  of  vhirh  aiv  gettlog^  and  will  be  di»-  I 
citii5cd  bdow,  vhi]e  otheis,  such  m  the  ccet  ol  labor  and  euppUce, 
pnrebasc  or  leasing  chaigre,  transportation,  and  markets,  are  oco- 
notnic  and  do  not  b*'kin£  stnctly  vithin  the  jHovince  of  this  rvport. 

Thr  gnikigK:  factois  that  affect  U»  poesibihtr  of  mining  inchide 
the  character  ol  the  C(4l,  eurh  tts  ita  composition,  heating  power, 
finnnege,  smoking  and  cUnkehng  qualities,  and  coking  or  other 
special  properties;  tho  character  of  the  coal  beds,  euch  as  their  thick- 
ness, pitsbtencc,  fre<^m  fn>m  partings  and  binders,  and  the  nature 
of  the  poof  and  floor;  the  attitade  of  the  ooal  beds,  inchiding  their 
depth  beloir  the  surface,  ateepnesE,  and  structural  re^rnlarity ;  and  the 
presence  of  extraneous  detiimeats,  such  as  intrusire  rocks,  water, 
and  dost. 

A  large  number  of  these  faclois  are  Tariable  within  the  iieU,,J 
frr  n'gionallr  or  ftom  bed  to  bnL  These  must  be  considered  m  1 
detail,  both  loeaDj  aad  by  Iw^  m  Boi—Btion  wjOl  mA  ptofotei 
mining  project,  and  they  can  not  be  the  8Bh|eet  of  a  gcnnml  ^BCOBBkHt 
here.  Others  of  these  factois  have  alreaidty  beat  eonndesed  in  the 
preceding  pages,  so  far  as  the  aTailable  information  permitted. 
There  remain,  however,  several  factois  oonceming  wbicik  it  b  poasSde 
and  desirable  to  present  brief  gennml  diaeawioBs. 

EFFECT  OP   FOLDDie  aXD   FACLTIKe. 

llie  Bt«ep  dips  and  oon^ikx  slruclurs  of  large  parts  oi  Qta  eoal 
areas  introduce  seiions  probtems  in  ooal  mining  and  call  for  can^ 
investigation  of  the  stroctuial  oonditaons  tJ  each  individual  tract 
before  the  development  of  mines  ia  attempted.  It  is  believed  that 
in  some  areas  in  the  Matanuska  Valley  the  stractore  is  so  eoin|Jex 
that  coal  mining  will  be  practical^  imposiUe.  Such  tnta  jHobably 
include  at  least  part  of  Anthracite  Kidge  and  part  of  the  ooal  area 
Boath  of  the  Matanuska. 

Hie  exposures  on  the  north  bank  of  the  Matanuska  from  a  point 
1  mile  above  to  a  point  4  miles  bdow  the  month  of  Gravel  Creel: 
■boir  gently  dipping  and  regular  beds.  If  the  ooal  codste  beneath 
these  beds  there  should  be  no  difficulty  in  mining  it.  "nie  distriba- 
tion  of  the  eoal  outcrops,  which  occur  in  two  betts,  one  of  them 
•lobg  the  south  face  oS  Anthracite  Bidge  and  the  otber  soiith  of  the 
Jfatanu^ai,  indiftrs  that  the  Woader  stnMitare  cf  this  part  of  Urn 
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vallej  is  synclinal  and  that  the  coal  beds  occur  low  in  the  strati- 
graphic  sequence.  In  this  case  the  center  of  the  valley  should 
be  underlain  by  coal,  but  there  is  no  evidence  as  to  the  depth  at 
which  the  beds  may  lie. 

The  hill  north  of  Boulder  Creek  and  immediately  east  of  Chick- 
aloon  Biver  is  composed  of  gently  dipping  Eska  conglomerate. 
If  the  coal  beds  persist  beneath  the  conglomerate,  and  if  the  coal- 
bearing  rocks  were  not  folded  before  the  conglomerate  was  laid  down, 
miTiing  should  not  be  difficult,  at  least  so  far  as  structural  conditions 
are  concerned.  It  should  be  remembered,  however,  that  the  vertical 
distance  from  the  Eska  conglomerate  to  the  workable  coal  is  not 
known  and  that  the  coal  may  at  this  point  be  at  a  prohibitive  depth 
or  under  a  prohibitive  load. 

Throughout  the  greater  part  of  the  main  Matanuska  Valley  the 
structural  details  are  not  known,  but  there  are  indications  that 
complex  structure  is  the  general  condition.  It  is  probable  that  there 
are  areas  in  which  the  structure  will  permit  the  mining  of  the  coal, 
but  also  that  there  are  laiger  areas  in  which  the  structural  conditions 
will  make  the  mining  of  the  coal  difficult  and  expensive,  if  not  im- 
possible. It  will  probably  be  found  that  where  the  structure  is  simple 
the  coal  is  of  low  grade.  The  character  of  the  structure  must  be 
regarded  as  a  problem  to  be  solved  by  underground  exploration 
before  the  feasibility  of  mining  at  a  profit  the  coal  of  any  particular 
tract  can  be  demonstrated. 

The  coal  areas  on  upper  Boidder  and  Caribou  creeks  in  general 
possess  simple  structure,  although  intense  folding  was  noted  on  Billy 
Creek.  (See  p.  285.)  In  this  district  sharp  folding  is  restricted  to 
narrow  zones  between  which  the  rocks  are  nearly  flat.  The  coal  of 
this  district  is,  however,  of  small  amount  and  low  grade  and  is  not 
easily  accessible. 

EFFECT   OF   INTRUSIVE   ROCKS. 

Intrusive  rocks  are  abundant  throughout  the  area  of  coal  outcrops 
in  the  upper  Matanuska  Valley.  They  are  both  large  and  numerous 
along  the  south  front  of  Anthracite  Ridge  in  the  area  of  both  the 
anthracite  and  the  low-grade  bituminous  coal.  The  areal  distribution 
of  the  larger  of  these  intrusive  masses  is  indicated  on  the  map  (PL  XI, 
p.  292).  Sma]l  dikes  and  sills,  not  represented  on  the  map,  are  also 
present  throughout  practically  all  the  coal  areas.  Where  the  intru- 
sive rocks  cut  the  coal  beds  the  coal  is  rendered  worthless  for  a 
distance  of  a  few  inches  from  the  contact.  The  small  dikes  and  sills, 
on  account  of  the  short  distances  to  wUch  their  effect  extends,  do 
not  affect  the  coal  seriously,  except  that  the  ^ills  show  a  habit  of 
seeking  coal  beds  for  their  planes  of  intrusion.  It  is  clear  that  if  a 
sill  is  intruded  into  a  coal  bed  for  a  long  distance  a  large  amount  of 
worthless  coal  will  result,  but  if  it  is  intruded  between  rock  strata. 
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even  if  only  a  few  feet  away  from  a  coal  bed,  or  if  it  cuts  across  the 
coal  bed  in  the  form  of  a  dike,  its  effect  on  the  coal  will  be  slight. 

The  larger  intrusive  masses  are  of  much  more  serious  importance 
than  the  small  dikes  and  sills,  first,  because  th^  size  is  of  itself  suffi- 
cient to  reduce  the  coal  areas  considerably,  and  second,  because  each 
of  them  is  likely  to  have  sent  off  many  apophyses  in  the  form  of  silb 
in  or  along  the  surfaces  of  coal  beds.  The  dimensions  of  these  masses 
are,  moreover,  probably  greater  underground  than  at  the  surface. 
There  may  also  be  many  intrusive  masses  which  do  not  outcrop  but 
which  are  near  enough  to  the  surface  to  be  encountered  in  mining. 

In  conclusion,  it  must  be  stated  that  the  presence  of  intrusive  rocb 
in  the  coal  field  introduces  factors  that  make  an  undetermined  per- 
centage of  the  coal  areas  of  very  doubtful  value.  The  rize  and  dis- 
tribution of  these  intrusive  masses  beneath  the  surface,  as  well  as  at 
the  surface  in  the  areas  of  scanty  outcrops,  can  not  be  determined 
without  underground  exploration.  The  effect  of  the  smaller  intrusiTe 
masses  on  the  coal  depends  on  the  extent  to  which  these  masses  have 
been  intruded  into  or  along  the  surfaces  of  coal  beds.  Where  the 
intrusive  mass  is  in  contact  with  the  coal  the  coal  is  worthless,  but 
where  it  is  a  few  feet  away  the  quality  of  the  coal  is  probably  unim- 
paired or  may  even  be  improved. 

UNDERGROUND   WATER   AND   GAS. 

In  any  large  mines  which  are  opened  in  this  region  it  will  be  neces- 
sary from  almost  tho  beginning  of  mining  to  pump  or  hoist  mine 
water.  It  is  not  believed  that  it  will  be  possible  to  open  any  largo 
mines  ha\'iiig  natural  drainage.  Tho  amount  of  underground  water 
wliich  will  be  encountered  wiU  probably  not  bo  great,  unless  tho 
minc^  are  opened  on  the  outcrop.  Precipitation  in  this  region  is  so 
sliglit  that  large  amounts  of  water  can  get  into  the  mines  only  from 
the  streams.  If  ordinary  precautions  are  taken  to  prevent  streams 
from  breaking  into  the  mine  openings  the  mines  ought  to  bo  fairly  dry. 

Tho  heavy  cover  of  gravel  which  exists  at  the  lower  altitudes 
throughout  most  of  the  ^latanuska  Valley  will  cause  certain  dangers 
in  mining.  Unless  the  depth  of  tho  gravel  at  different  points  and  the 
shape  of  the  underhdng  rock  floor  are  determined  by  drilling  there 
will  be  danger  of  the  mine  workings  breaking  through  the  surface  of 
tho  rock  into  the  gravels.  Tho  gravels  probably  carry  large  amounts 
of  water  in  some  places  and  serious  accidents  might  thus  result. 

Gas  will  probably  be  a  serious  problem  in  local  mining  from  the 
very  start.  The  experience  of  the  tunnels  on  Chickaloon  River 
indicates  that  these  coal  beds  will  jield  large  amounts  of  dangerous 
gases.  Some  })rovision  ought  to  be  made  in  advance  of  muiing  for 
tho  enforcement  of  suitable  regulations  insuring  the  protection  of 
the  miners  and  tho  mines  against  ga^  explosions. 
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CONCLUSION. 

The  outlook  for  profitable  coal  mining  on  a  large  scale  in  the  upper 
Matanuska  Valley  is  not  promising.  The  doubt  concerning  the 
workability  of  the  coal  of  the  lower  Matanuska  Valley  ^  applies  with 
greater  force  here,  where  the  coal  is  apparently  of  lesser  amoimt  and 
of  lower  grade,  is  folded  and  intruded  to  at  least  the  same  degree, 
and  is  less  accessible  than  it  is  in  the  lower  part  of  the  valley.  If 
mining  is  attempted  in  the  upper  Matanuska  Valley  the  proposed 
mine  sites  should  be  selected  only  after  a  careful  study  of  local  con- 
ditions, which  should  be  accompanied  by  drilling.  The  selection  of 
a  site  should  be  governed  by  the  accessibility  to  the  railroad  and  by 
the  structure  of  the  rocks.  The  structure  should  be  determined  in 
detail  for  each  property  by  careful  drilling  or  otherwise,  in  order  that 
the  mine  may  be  opened  at  such  a  point  that  the  undergroimd  haulage 
of  the  coal  and  the  disposal  of  the  mine  waters  may  be  accomplished 
at  a  minimum  expense. 

Although  many  of  the  coal  beds  outcrop  at  the  surface,  they  dip 
for  the  most  part  at  steep  angles.  No  localities  have  yet  been  foimd 
in  this  district  at  which  it  would  be  possible  to  mine  any  considerable 
amoimt  of  coal  above  the  level  of  the  outcrop  of  the  coal  bed.  The 
amount  of  coal  above  the  general  drainage  level  is  not  great,  and  it 
will  be  necessary  from  the  very  banning  of  mining  to  sink  shafts  or 
slopes  to  considerable  depths.  If  any  large  mines  are  opened  it  will 
probably  be  found  desirable  to  sink  shafts  to  the  coal  beds  at  con- 
siderable distances  from  their  outcrops. 

The  local  region  will  furnish  none  of  the  suppUes  needed  in  coal 
mining,  except  timber,  and  even  this  is  not  abundant  and  is  of  poor 
quaUty.  Everything  else  in  the  line  of  mine  equipment  and  tools 
will  have  to  be  shipped  from  points  outside  of  Alaska,  which  would 
add  greatly  to  the  expense  of  mining. 

The  development  of  the  Matanuska  coal  fields  on  a  large  scale  is 
dependent  on  the  construction  of  a  railroad  to  tidewater,  and  on  the 
existence  of  an  outside  market  for  the  high-grade  coals.  Under  ex- 
isting conditions  of  the  mineral-fuel  market  on  the  Pacific  coast  it  is 
only  such  coal  as  is  suitable  for  coking,  smithing,  or  for  the  Navy  that 
will  probably  find  such  a  market.  The  local  conditions  under  which 
coal  of  this  character  has  been  observed  indicate  that  its  mining  and 
preparation  for  market  may  be  so  expensive  that  it  can  not  compete 
with  high-grade  coal  from  other  regions. 

The  possibiUty  of  mining  the  low-grade  coal  at  a  profit  is  dependent 
either  on  the  construction  and  operation  of  a  railroad  for  other  pur- 
poses than  the  shipping  of  such  coal  alone,  or  on  the  development  of 
a  local  market.  The  latter  may  follow  from  the  possible  extensive 
development  of  gold  mines. 

1  Martin,  G.  C,  and  Katz,  F.  J.,  Geology  and  coal  fields  of  the  lower  Matanuska  Valley,  Alaska:  U.  & 
Geol.  Survey  Bull.  500,  p.  04, 1912. 


PRELIMINARY  REPORT  ON  THE  BROAD  PASS  REGION.^ 


By  Fbed  H.  Mofftt. 


INTRODUCTION. 

The  Broad  Pass  region  includes  the  upper  parts  of  Chulitna  and 
Nenana  rivers.  As  here  used,  the  name  Broad  Pass  designates  an 
area  of  indefinite  boundaries,  extending  westward  from  Susitna 
River  and  for  the  most  part  lying  south  of  the  main  axis  of  the 
Alaska  Range. 

The  headwaters  of  Chulitna  River  and  the  vicinity  of  Broad  Pass 
were  first  visited  by  Government  exploring  parties  in  1898.  In  that 
year  G.  H.  Eldridge '  and  Robert  Muldrow,  of  the  United  States 
Geological  Survey,  ascended  Susitna  River  from  Cook  Inlet  to  the 
mouth  of  Indian  Creek,  whence  they  made  their  way  northeastward 
through  the  Indian  Creek  valley  and  a  valley  parallel  to  the  upper 
Chulitna,  which  succeeds  the  Indian  Creek  valley,  to  Jack  River. 
They  then  descended  Jack  River  and  the  Nenana  to  the  mouth  of 
Yanert  Fork,  where  the  failure  of  their  supplies  obliged  them  to 
turn  back. 

The  same  year  Sergt.  Yanert,'  of  the  Fourteenth  Infantry,  United 
States  Army,  with  one  companion  and  an  Indian  guide,  ascended 
Chulitna  River  from  a  point  near  the  mouth  of  Indian  Creek  to 
Broad  Pass  and  Nenana  River,  but  he,  like  the  Eldridge  party  which 
preceded  him  a  few  days,  was  compelled  by  lack  of  food  to  return  to 
Susitna  River  without  seeing  the  Tanana. 

Many  prospectors  and  hunters  have  visited  the  region  since  that 
time.  In  1903  a  private  reconnaissance  railroad  survey,  crossing 
Broad  Pass,  was  run  from  Cook  Inlet  to  the  Tanana,  yet  neither 
topographic  nor  geologic  mapping  was  done  in  this  region  until 
1913,  although  the  adjacent  Bonnifield  and  Valdez  Creek  districts 
were  surveyed  in  1910  *  and  the  exploratory  expedition  under  Brooks  • 

1 A  more  extended  account  of  the  Broad  Pass  region  will  be  published  In  a  forthcoming  bulletin.  Mr. 
J.  E.  Pogue  has  rendered  efBcient  assistance  In  both  the  field  and  ofQce  work,  of  which  this  report  Is  the 
result. 

t  Eldridge,  O.  H.,  A  reconnaissance  in  the  Sushitna  Basin  and  adjacent  territory,  Alaska,  in  1898:  U.  8. 
Oeol.  Survey  Twentieth  Ann.  Rept.,  pt.  7,  pp.  1-29, 1900. 

*  Yanert,  William,  A  trip  to  the  Tanana  River:  Explorations  in  Alaska,  pp.  677-679,  Washington,  1900. 

*  ICofflt,  F.  H.,  Headwater  regions  of  Oulkana  and  Susitna  rivers,  Alaska,  with  accounts  of  the  Valdes 
Creek  and  Chistoohtaa  placer  districts:  U.  S.  Oeol.  Survey  Bull.  498, 1912. 

*  Brooks,  A.  H.,  The  Mount  McKlnley  region,  Alaska,  with  descriptions  of  the  igneous  rocks  and  of  the 
Bonnilleld  and  Kantishna  districts,  by  L.  M.  Prindle:  U.  8.  Oeol.  Survey  Prof.  Paper  70, 1911. 
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dOflsed  the  NeoAiift  iurt  abore  Taaert  Foik  in  1008.  Plus  wm 
foimalated  for  nuikiiig  siieh  smreTBin  lftl2,  bot  codid  not  be  canied 
out  on  aceonnt  of  dehy  in  the  epptopmtiony  altlurai^  wapfiEm  bed 
been  eent  td  VeUes  Omk  in  tbe  eed^  pert  of  tly^t  j^  TliewNJi: 
wee  therefore  not  nndeilleken  till  IftlS,  ivhan  two  pertiee  were  eoit 
into  the  field.  The  season  indnded  bee  than  55  woiidng  daya,  aal 
the  working  time  was  lediMsed  still  fuitibar  bj  frequent  lains  and  by  a 
heavy  fall  of  snow  on  August  27. 

The  Broad  Pass  country  may  be  entered  from  the  soath  by^  Ihi 
Susitna  Biver,  Indian  Cmk,  and  Chufitna  Biver  yaUeyB;  from  tib 
north  by  the  Nenana  Valley;  and  from  the  east  by  a^y  of  the  tnib 
leading  westward  from  the  mifitary  road  throm^  the  Taldes  Gkeek 
district.  There  are  no  established  trails  badiog  into  it»  and  eadi  of 
the  general  routes  *  mentioned  presents  difficulties  of  one  land  or 
another.  Nenana  Biver  is  unfortunately  too  swift  and  hea  toe 
many  rapids  in  its  course  to  a£Ford  a  summer  route  bom  the  Tanaoa 
for  small  boats.  The  Susitna-ChuEtna  route  is  kmg  and  dfiffiksulk 
The  route  from  the  east  is  perhaps  Hne  best  for  suiumer  traveL  .  Aog^ 
one  of  the  three  may  be  used  in  winter,  but  the  Nenana  ronte  Is  of 
course  ayailable  on]y  for  tiiose  who  are  abeady  in  tfae.inftedbr  ol 
Alaska. 

RAHiWAT  BOITTBS. 

Broad  Pass  ofiFers  one  of  the  most  favorable  railway  routes  from  the 
Pacific  seaboard  to  the  Tanana  and  Yukon  basins.  The  Chulitna, 
flowing  into  the  Susitna  on  the  south,  and  Jack  River,  flowing  into 
the  Nenana,  a  tributary  of  the  Tanana,  on  the  north,  both  head  in 
Broad  Pass,  which  therefore  marks  the  watershed  between  the  Cook 
Inlet  and  Yukon  drainage  basins.  The  waters  of  the  Nenana  in  the 
past  ran  through  Broad  Pass  into  the  Chulitna  but  were  diverted  by 
the  glacier  that  formerly  occupied  the  region.  Since  the  disappear- 
ance of  the  ice  the  drainage  has  not  reverted  to  its  preglacial  course. 

The  approach  *  to  Broad  Pass  from  the  south  along  the  headwaters 
of  the  Chulitna  is  so  far  as  known  a  gradual  ascent,  and  a  railway  route 
of  comparatively  low  grade  could  probably  be  found  along  it.  The 
pass  itself  is  a  flat  about  4  miles  in  width  affording  no  engineering 
difficulties.  It  stands  about  2,500  feet  above  sea  level.  North  of  the 
pass  the  railway  route  would  be  down  the  valley  of  Jack  River  to  the 
Nenana,  and  here,  too,  a  good  grade  could  probably  be  found.  The 
main  Alaska  Range  would  be  traversed  by  the  valley  of  the  Nenana 
River,  which  for  about  10  miles  flows  through  a  dteep-walled  canyon. 

While  Broad  Pass  probably  affords  the  most  feasible  railway  route, 
because  it  is  most  direct,  there  are  other  low  divides  leading  from  the 
Htinitna  into  the  Nenana  basin.    A  gravel-floored  flat  connects  the 

^  HiUlwtty  routM  In  Alaska  (report  of  Alaska  Railroad  Commission):  H.  Doc.  No.  1346,  eXL  Cong.,  Sd 
!!«»«•  ^  M,  IMS. 
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Upper  Susitna  Valley  near  Valdez  Creek  with  Nenana  River.  Another 
low  pass  lies  between  the  headwaters  of  Deadman  Creekj  flowing  into 
the  Susitna  on  the  south,  and  Brushkana  Creek,  flowing  into  the 
Nenana  on  the  north. 

VEGETATION  AND  GAME. 

Most  of  the  mapped  area  is  above  timber  line;  that  is,  more  than 
2,500  feet  above  sea  level.  Vegetation  is  therefore  not  so  dense  as  at 
lower  altitudes.  A  sparse  growth  of  spruce  is  seen  along  Susitna  River 
as  far  north  as  the  glaciers  at  the  heads  of  its  two  main  forks.  A 
similar  growth  of  spruce  covers  the  broad,  flat  divide  between  Susitna 
River  and  the  Nenana.  Spruce  of  much  better  quality  grows  on 
Butte  Creek  and  near  the  mouth  of  Jack  River,  but  the  timber  on  the 
head  of  Chulitna  River  is  similar  to  that  on  the  upper  Nenana  and  the 
Susitna.  The  better  timber,  like  that  on  Butte  Creek,  is  suitable  for 
local  mining  needs  and  has  been  used  on  Valdez  Creek  for  all  purposes 
since  the  supply  close  at  hand  was  exhausted. 

In  most  of  the  region  travelers  are  dependent  on  willows  or  alders 
for  camp  use.  Good  willows  can  nearly  always  be  found  on  the 
smaller  streams  at  elevations  between  2,500  and  3,000  or  3,200  feet 
above  sea  level.  The  large  willows  are  rarely  found  higher  than  3,500 
feet  above  the  sea.  The  elevation  of  about  3,000  feet  also  affords 
the  best  traveling,  for  brush  as  well  as  timber  is  absent  and  grass  for 
horse  feed  is  most  abundant. 

Game  is  fairly  plentiful  in  most  of  the  region,  but  would  doubtless 
disappear,  as  it  has  in  the  vicinity  of  Valdez  Creek,  if  mining  or  other 
enterprises  should  bring  in  a  considerable  number  of  white  men. 
The  Indians,  of  whom  there  are  about  30  at  Valdez  Creek,  live  almost 
entirely  on  game  during  a  large  part  of  the  year  and  find  their  best 
hunting  grounds  on  Jack  River  and  Yanert  Fork  of  Nenana  River. 

Ptarmigan,  caribou,  moose,  and  sheep  are  the  principal  game  ani- 
mals. Ptarmigan  are  abundant  in  most  of  the  willow  thickets  above 
timber  line.  Caribou  may  be  seen  at  certain  seasons  in  nearly  all 
parts  of  the  area  mapped.  Moose  appear  to  be  most  numerous  on  the 
head  of  Chulitna  River  and  in  that  vicinity.  Sheep  are  found  chiefly 
in  the  Alaska  Range,  particularly  on  the  north  side,  and  are  especially 
plentiful  in  the  mountains  about  Yanert  Fork.  Bear  also  are  numer- 
ous in  this  vicinity.  Yanert  Fork,  on  the  whole,  is  much  the  best 
hunting  groimd  of  the  region.  Grayling  and  trout  are  taken  from 
many  of  the  lakes  and  clear-water  streams.     Some  of  the  lake  trout 

grow  to  very  laige  size. 

GEOLOGY. 

In  most  of  the  area  mapped  on  Plate  XII  unconsolidated  morainal 
deposits  and  granular  igneous  rocks  such  as  granite  and  diorite  pre- 
dominate, yet  slate,  graywacke,  conglomerate,  and  limestone  are 
widespread. 
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The  conaolidated  seilimeiitary  formations  range  in  age  from  Dev*-  I 
nian  to  Tertiary.     All  are  folded  and  metamorphosed  but  in  places  I 
show  these  alterations  in  little  or  only  moderate  degree.     In  general, 
the  more  argillaceous  and  siliceous  rocks  range  from  slate,  graywacke, 
and  dense  hard  conglomerate  to  crystalline  schist.     Some  of    the 
more  highly  altered  limestone  beds  are  so  silicified  as  to  retain  Uttfc   i 
of  their  odguuA  v-haractw.  ' 

The  grsnnlfir  igneous  rocks  may  for  field  use  h«  deeigaated  M 
granitee.  Thf>y  include  granite,  quartz,  diorite,  and  rdatod  rock 
types  and  present  no  unusual  features.  They  are  aasoeaated  id  at 
leaHtonelocality  with  rhyolitic  lava  Sows.  More  bamo igneooB  n>^ 
of  which  the  most  widespread  are  basaltic  and  andeaitio  lavas,  an 
present  in  the  southeastern  part  of  the  region,  but  an  snbardinate  id 
amount  to  the  granite  and  quarts  diorite. 

The  general  distribution  of  consolidated  sedimentary  andigneooa 
fooAations  in  the  region  (see  Fl.  XII}  is  described  in  the  foDowmg 
paragnqiba: 

Gnmito  and  quartz  diorite  predominate  in  the  movntaim  Boath 
c4  Nenaaa  Hiver.  The  basalt  mountains  sfmth  of  Butte  CVeek,  the 
Triassic  date  belt  north  of  it,  and  the  Jurassic  (?)  date,  grajwaefa^ 
and  conglomerate  mountains  about  upper  Jack  River  make  Jtp  the 
rest  of  this  area  except  that  occupied  by  unconsolidated  deponbL 
Granite  and  diorite  occupy  a  large  part  of  the  mountain  area  between 
Nenana  River  and  Yanert  Fork,  but  are  asaociated  with  a  variety  of 
sedimentary  formations  that  differ  greatly  in  age  and  include  elate, 
shale,  graywacke,  limestone,  conglomerate,  and  schist.  Devoman 
fossils  were  collected  from  limestone  in  a  Bucceasion  of  limestone, 
slate,  and  conglomerate  beds  on  lower  Jack  Kiver.  At  this  place  the 
beds  form  a  narrow  east-west  belt  between  yoimger  sedimentary 
formations  on  the  north  and  south.  This  narrow  belt  of  Devonian 
bods  comprises  all  the  Paleozoic  rocks  known  in  the  district.  The 
Devonian  formations  are  succeeded  on  the  east  by  a  group  of  sedi- 
mentary beds,  including  slate,  limestone,  graywacke,  and  schist,  that 
form  the  mountain  mass  about  the  heads  of  Nenana  River  and  the 
West  Fork  of  Susitna  River.  The  age  of  the  rocks  included  in  this 
group  is  not  known  but  is  considered  provisionally  to  be  Mesozoic. 
The  higher  ridges  of  the  Alaska  Range,  north  of  the  belt  of  Devonian 
and  Mesozoic  ( t)  formations  is  made  up  of  conglomerate,  sandstone, 
shale,  slate,  graywacke,  and  schistose  equivalents  of  the  same  rocks, 
all  belonging  to  the  Cantwell  formation  (Tertiary).  The  Cantwell 
formation  was  formerly  provisionally  assigned  to  the  Oarboniferous, 
but  was  found  in  the  Broad  Pass  region  to  carry  Ek)cene  plants.  This 
formation  is  an  important  structural  member  of  this  part  of  the 
Alaska  Range,  having  a  maximum  width  of  at  least  18  miles  and  ex- 
tending westward  from   Cathedral  Mountain  to  Muldrow  Glacier. 
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One  peculiarity  of  the  Cantwell  formation  is  the  progressive  increase 
in  closeness  of  folding  and  intensity  of  metamorphism  from  west  to 
east  in  the  area  between  Nenana  River  and  Cathedral  Moimtain, 
where  the  openly  folded,  little-altered  conglomerate,  shale,  and  sand- 
stone pass  into  closely  folded  beds  of  slate  and  schist. 

AU  this  region  has  been  profoimdly  glaciated  and  shows  on  every 
side  the  usual  evidences  of  mountain  glaciation,  including  modified 
topographic  forms,  moraines,  and  glacial  lakes. 

MINERAL  RESOURCES. 

The  association  of  intrusive  granite  and  diorite  with  the  slate  and 
limestone  formations  suggests  the  possibility  of  mineralization  and 
the  presence  of  metalliferous  deposits,  but  so  far  as  hasty  observar 
tion  shows  the  nuneralization  in  the  region  visited  is  less  than  would 
be  expected  from  a  knowledge  of  the  geology.  Some  of  the  slate 
formations,  however,  are  gold  bearing.  Placer  gold  in  small  amoimt 
has  been  found  on  Butte,  Wickersham,  and  other  creeks  near  by  and 
also  on  the  head  of  the  West  Fork  of  Susitna  River.  Some  copper 
is  present  in  the  lava  flows  south  of  Butte  Creek,  but  is  not  known  to 
be  of  conmiercial  importance.  Coal  of  commercial  value  is  not  known 
in  the  district,  although  it  is  present  in  thin  beds  on  the  head  of  Jack 
River  and  has  been  foimd  in  thicker  beds  on  Coal  Creek,  a  tributary 
of  Susitna  River  south  of  Butte  Creek. 

Prospecting  in  the  Broad  Pass  region  is  difficult  on  accoimt  of  the 
distance  from  sources  of  supply  and  the  lack  of  transportation.  The 
region  has  not  been  thoroughly  prospected,  but  it  may  be  said  that 
such  work  as  has  been  done  has  not  yielded  very  encouraging  results. 
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MINING  IN  THE  VALDEZ  CREEK  PLACER  DISTRICT. 


By  Fred  H.  Mopptt. 


Yaldez  Creek  is  a  headwater  tributary  of  Susitna  River.  It  lies 
about  65  miles  west  of  the  Valdez-Fairbanks  road  and  is  one  of  the 
three  known  placer-gold  districts  on  the  south  slopes  of  the  Alaska 
Range. 

Gold  was  discovered  on  Valdez  Creek  in  the  fall  of  1903.  The  first 
gold  produced  was  taken  from  gravel  deposits  along  the  stream,  but 
gold  was  found  later  in  an  old  buried  channel  of  Yaldez  Creek  that 
joins  the  present  channel  on  claim  No.  2  above  Discovery.  The 
claims  along  this  gravel-filled  canyon  proved  to  be  some  of  the  most 
valuable  property  in  the  district,  although  other  claims  on  Yaldez 
Creek  and  some  of  its  tributaries,  notably  Lucky  Gulch,  have  been 
gold  producers. 

The  district  was  visited  by  United  States  Geological  Survey  parties 
in  1910,  and  the  progress  made  in  exploiting  its  gold  deposits  at  that 
time  was  described  in  a  paper  published  the  following  year.*  During 
the  three  years  since  1910  mining  has  been  carried  on  in  the  old  chan- 
nel gravel  deposits,  on  one  or  two  of  the  creek  claims  near  by,  and  on 
Lucky  Gulch.  In  addition,  assessment  work  has  been  performed  on 
many  other  claims  that  have  not  been  important  gold  producers. 

Since  1910  the  Monahan  tunnel  in  the  old  canyon  gravels  has  been 
extended  about  500  feet,  or  from  700  to  1,200  feet,  thereby  proving 
that  the  gold-bearii^  gravels  continue  that  distance  but  yielding  no 
evidence  to  indicate  where  the  east  end  of  the  canyon  is  situated. 
Bad  air  made  work  in  the  tunnel  slow  and  difficult,  yet  mining  was 
conducted  profitably  so  long  as  the  work  was  carried  on.  The  tunnel 
is  now  abandoned,  the  need  for  it  having  been  ended  by  the  introduc- 
tion of  hydraulic  mining. 

Since  1910  nearly  all  the  claims  on  the  lower  part  of  Yaldez  Creek, 
including  the  bench  claims  north  of  the  creek  through  which  the  old 
channel  runs,  have  come  under  the  control  of  the  Yaldez  Creek  Placer 
Mines  Co.    This  company  in  1913  installed  a  small  hydraulic  plant 

iMofflt,  F.  H.,  The  upper  Boaitna  and  Chistoohina  districts:  U.  8.  Oeol.  Bunrey  Bull.  480,  pp.  114-134, 
1911.  See  also  Mofflt,  F.  H.,  Headwater  regioiia  of  Oulkanaaod  Boaitna  riven,  Alaska:  U.  8.  Oeol.  Sun-cy 
Boll.  408,  pp.  63-«6, 1012. 
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utd  bagan  mbiiiig  at  the  lovw  or  mat  end  ol  the  old  ehannd, 
vbere  the  l^mahaa  tannel  befpna.  Nearty  a  miie  and  a  qoarter  of 
ditch  WW  ocmBtouoted  and  a  line  of  p^  was  laid  to  Ihe  ^lant  at  the 
working  face.  ^Vith  tina  plant  ennifl^  of  the  gravel  fOImg  in  the 
nAA  cMuytm  ww  ramoTad  betWMo  Idba  fint  <rf  Ancnrt  and  fiia  end  d 
tiw  ooaacm  to  lay  ba^  a  amall  area  <rf  bedrock. 

This  woric  was  prdiminaTy  fte  tfae  ioatallataon  ,(tf  a  laigar  ]dant  in 
1914.  It  is  planned  to  refdaea  the  small  pipe  now  naed  l^  aboat 
4,800  feet  of  pipe  ranipng  in  aiie  from  30  indies  at  the  penstock  to  18 
inches  at  tiie  pit  and  to  substitiite  6-indi  giants  for  ^  small  coiea. 
This  equipment  will  make  avaitaWe  an  abundant  supply  of  water 
under  a  head  of  neai'ly  300  feet.  About  100  feet  of  head  is  lost  under 
the  present  arrangement,  for  the  pipe  at  hand  was  too  short  to  reach 
from  the  giants  to  the  dittb,  and  the  wat«r  had  to  be  turned  into  a 
depression  and  picked  up  again  at  a  lower  level.  A  sawmill  will  bo 
_  built  and  also  an  electric  plant,  operated  by  water  fmrn  Timberline 
Creek,  to  furnish  light  and  power. 

The  old  chajmel  of  Valdez  Creek  is  favorably  situated  for  hydraulic 
minii^,  there  being  a  good  supply  of  water  and  an  excellent  dump 
for  tailings.  It  is  probable,  however,  that  the  large  number  of  granite 
bowlders  in  the  upper  part  of  the  gravel  deposit  will  cause  consid- 
erable trouble. 

The  well-estabtiahed  winter  trail  on  the  ice  of  Qulkana,  Mactaren, 
and  Susitna  rivers  is  still  used  for  canTing  freight  to  Valdez  Credc, 
but  the  summer  trail  leaving  the  Valdez-Fairbanks  road  at  Bear  Creek 
below  Gulkana  is  now  practically  abandoned  in  favor  of  the  shorter 
trail  from  Paxson. 

The  gold  production  of  the  Valdez  Creek  district  in  1913  was  small, 
coming  in  lai^e  part  from  Lucky  Gulch,  for,  as  has  been  shown,  most 
of  the  season  was  given  up  on  the  main  stream  to  what  may  be  called 
dead  work.  Probably  not  over  25  men  were  engaged  in  miniTtg  jjx  the 
district  at  any  one  time  during  the  summer,  but  it  is  expected  that 
this  number  will  be  nearly  doubled  in  1914. 


THE  CHISANA  PLACER  DISTRICT. 


By  Ai^RED  H.  Bbooks. 


INTRODUCTION. 

The  Chisana  placer  district,  also  called  the  Shushana  district, 
comprises  an  ill-defined  area  lying  in  the  headwater  region  of  Chisana 
River  (sometimes  known  as  the  Shushana),  which  joins  with  the 
Nabesna  to  form  the  Tanana,  which  in  turn  flows  into  the  Yukon. 
The  discovery  of  gold  placers  in  this  district  in  1913  made  it  the 
focal  point  of  interest  to  miners  and  prospectors  and  resulted  in  a 
large  influx  of  people  from  all  parts  of  Alaska,  as  well  as  from  out- 
side of  the  Territory.  This  r^on  has  not  been  visited  by  any  mem- 
ber of  the  Survey  since  the  finding  of  the  placer  gold.  Its  geology 
and  topography  are,  however,  fairly  well  known  through  previous 
surveys,  and  much  data  on  the  occurrence  of  the  alluvial  gold  have 
been  obtained  from  several  reliable  sources. 

While  exploring  White  and  Tanana  rivers  in  1898  W.  J.  Peters 
and  the  writer  passed  about  40  miles  north  of  the  locality  at  which 
gold  was  discovered,*  and  the  following  year  extended  this  work  by 
an  exploration  '  which  traversed  the  headwaters  of  the  Chisana.  At 
about  the  same  time  Rohn'  reached  this  r^on  by  crossing  the 
Wrangell  Mountains  from  the  south.  More  accurate  surveys  were 
made  in  the  same  field  in  1902  *  by  F.  C.  Schrader  and  W.  C.  Men- 
denhall.  The  most  comprehensive  report  on  this  province  is  that  by 
Moffit,  Enopf,  and  Capps,^  who  in  1908  extended  the  geologic  and 
topographic  mapping  of  this  area. 

Since  the  discovery  of  placer  gold  the  district  has  also  been  visited 
by  D.  D.  Caimes,  of  the  Geological  Survey  of  Canada.  Mr.  Caimes 
has  kindly  fiunished  the  writer  both  with  cartographic  data  and 
with  an  advance  copy  of  a  paper*  containing  the  results  of  this 

1  Brooks,  A.  H..  A  reoonnfttesance  in  the  White  and  Tanana  river  basins,  Alaska,  in  1898:  U.  8.  Oeol. 
Survey  Twentieth  Ann.  Rept.,  pt.  7,  pp.  425-494, 1900. 

<  Brooks,  A.  H.,  A  reoonnaisaanoe  from  Pyramid  Harbor  to  Eagle  City,  Alaska:  U.  8.  Oeol.  Surv^ 
Twenty-first  Ann.  Rept.,  pt.  2,  pp.  331-991, 1900. 

*  Rohn,  Oscar,  A  reoonnaissanoe  of  the  Chitina  River  and  the  Skolai  Mountains:  U.  S.  Oeol.  Surv^ 
Twenty-first  Ann.  Rept. ,  pt.  2,  pp.  393-440, 1900. 

*  liendenhall,  W.  C,  and  Schrader,  F.  C,  The  mineral  resources  of  the  Mount  Wrangell  district,  Alaska: 
U.  8.  Oeol.  Survey  Prof.  Paper  1£,  1903. 

•Moffit,  F.  H.,  and  Knopf,  Adolph,  Mineral  reaooroes  of  the  Nabesna-White  River  district,  Alaska, 
with  a  section  on  the  Quaternary  by  8.  R.  Capper  U.  8.  Geol.  Survey  Bull.  417, 1910. 

*  Caimes,  D.  D.,  Chisana  gold  fields:  Cax)adian  Mfai.  Inst.  BulL  24, 1914. 
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examination.  The  writer  is  also  fortunate  in  having  the  use  of  ' 
notes  made  by  A,  C.  Baldwin,  engineer  of  the  International  Bound- 
ary Commission,  who  passed  through  the  Chisana  district  in  the  fall 
of  1913,  as  well  as  those  of  A.  Neustaedter,  a  mining  engineer,  who 
also  recently  visited  this  field.  Much  information  is  therefore  avail- 
able concerning  the  region  in  which  the  discovery  was  made,  and  it 
will  he  summarized  here  for  the  use  of  the  prospector.  The  writer's 
own  field  work  of  many  years  ago,  of  course,  furnished  only  a  small 
part  of  the  data  here  presented. 

OEOGKAPHY. 

Topogra.phy. — The  site  of  the  placer-gold  discovery  is  centrally 
located  in  the  quadrangle  rouglily  blocked  out  by  the  international 
boundary  on  the  east,  meridian  143°  and  parallels  61"  30'  and  63°. 
(See  PI.  XJII.)  Its  southwestern  part  is  occupied  by  the  snow  and 
icoclad  Wrangell  Mountains,  whoso  highest  peaks  are  over  16,000 
feet  above  sea  level.  On  the  north  the  Wrangcll  Mountajos  fall  off 
abruptly  to  a  belt  of  lesser  relief  that  stretehes  from  White  River 
on  the  southeast  to  the  head  of  Copper  River  on  the  northwest. 
Northeast  of  this  depression  are  the  Nutzotin  Mountains,  a  ru^ed 
highland  area  about  20  miles  in  width,  whose  peaks  stand  from  5,000 
to  lOjOOO  feet  above  sea  level.  These  mountains  fall  off  on  the  north- 
east to  the  upper  Tanana  lowland,  a  gravel-floored  plain  about  20 
miles  in  width  and  about  3,000  feet  above  sea  level.  This  is  bounded 
on  the  north  by  the  rolling  upland  of  the  Yukon-TaDana  region. 

To  recapitulate,  there  are  in  this  r^on  five  topographic  provincee, 
namely,  the  Wrangell  and  Nutzotin  mountains,  a  zone  of  lesser 
relief  separating  the  two,  the  Tanana  lowland,  and  the  Yukon- 
Tanaua  upland. 

Drainage. — The  drainage  of  the  r^on  is  carried  north  and  east  to 
the  Yukon  by  three  large  rivers — tiie  White,  the  Chisana,  and  the 
Kabesna.  The  first  springs  from  Russell  Glacier,  occupying  Skolu 
Pass,  and  maintains  an  easterly  direction  for  some  30  milee,  flowing 
through  a  broad  gravd-filled  valley  with  gentle  slope.  Near  the 
international  boundary  it  enters  a  steep-walled  valley,  from  which 
it  emerges  15  miles  below,  and  thence  to  the  Yukon  occupies  a.  broad 
valley. 

The  Chisana  and  Nabesna  valleys  are  of  the  same  topf^raphio 
type.  Both  rise  in  glaciers  on  the  northeast  flank  of  Wrangell  Moun- 
tains. Just  below  their  glacial  sources  th^  receive  numerous  tribu- 
taries whose  broad  valleys  form  a  part  of  the  depressioQ  between 
the  Wrangell  and  Nutzotin  mountains.  Leaving  ^ese  basins  they 
enter  the  Nutzotin  Mountains,  which  they  traverse  through  narrow 
steep-walled  valleys  about  20  miles  in  length  and  then  debouch 
on  the  Tanana  lowland.    These  rivers  maintain  a  northwesteriy 
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course  across  this  lowland  to  the  north  rim  of  the  valley,  where  they 
join  to  form  the  Tanana.  They  are  gravel  floored  throughout  their 
length  and  flow  with  tempestuous  current. 

ClinuUe.— The  Chisana  region  Ues  in  the  inland  climatic  province 
of  Alaska,  which  is  characterized  by  semiarid  conditions,  severe 
winters,  and  mild,  bright  summers.  In  the  WrangeU  Moimtains  there 
is  a  heavy  snowfall,  but  in  the  region  north  of  this  range  the  aggre- 
gate precipitation  is  small.  Less  than  2  feet  of  snow  is  reported  in 
the  upper  White  River  basin,  and  the  total  precipitation  for  the  year 
is  probably  less  than  10  inches.  There  are  no  records,  but  the  rain- 
fall in  the  upper  Chisana  and  Nabesna  basins  is  probably  a  little 
greater  than  in  other  parts  of  the  province. 

Vegetation. — Timber  is  rather  scant  in  the  district.  In  the  valley 
bottoms  spruce  and  other  varieties  of  trees  are  foimd,  the  largest  of 
which  are  18  to  20  inches  in  diameter.  Timber  line  is  300  to  500  feet 
above  the  floors  of  the  main  valleys.  Above  this  there  is  a  stunted 
growth  of  willow,  which  locally  is  foimd  1,000  feet  above  the  limit  of 
the  spruce.  The  best  timber  of  the  district  is  in  the  upper  White, 
Chisana,  and  Nabesna  basins  and  in  the  Tanana  lowland. 

Grass  is  abundant  in  many  parts  of  the  region.  The  bars  of  upper 
White,  Chisana,  and  Nabesna  rivers  and  the  Tanana  lowland  are 
especially  noted  for  their  forage  plants.  Unlike  most  other  parts 
of  Alaska,  this  region  furnishes  some  winter  as  well  as  summer  pasture. 
Owing  to  the  dry  climate  the  grass  cures  on  the  stalk,  and  as  the  light 
snowfall  blows  away  in  favored  localities,  winter  grazing  is  possible. 
Horses  have  been  frequently  wintered  in  the  region  without  feeding. 
It  is  not  known  how  much  of  this  winter  pasturage  there  is,  as  only 
local  patches  have  been  utilized. 

Oame  and  fish. — While  some  forms  of  agriculture  are  undoubtedly 
possible  in  this  region,  so  far  the  only  source  of  food  has  been  the 
game  and  fish.  The  large  game  includes  ^eep,  abimdant  in  the 
mountains;  moose,  not  very  plentiful;  and  caribou,  which  in  some 
years  are  present  in  considerable  numbers.  Large  brown  bears, 
probably  grizzlies,  as  well  as  black  bears  are  found  in  the  region,  and 
there  are  many  smaller  fur-bearing  animals.  Ptarmigan  are  seen 
above  tin^ber  line  and  grouse  in  the  lowlands.  The  Tanana  flats  are 
breeding  grounds  for  geese,  ducks,  and  other  water  fowl.  Salmon  do 
not  reach  the  region,  but  grayling,  or  arctic  trout,  are  abimdant  in 
the  clear-water  streams,  and  the  lakes  contain  a  species  of  whitefish. 

GEOIiOGY. 

Sedimentary  and  volcanic  rocJcs. — ^The  oldest  rocks  of  this  province 
are  phyUites,  impiu*e  limestones,  mica  schists,  and  gneissoid  granites 
such  as  make  up  the  highlands  north  of  the  Tanana  lowland.    The 
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metamorphic  series  is  to  be  correlated  with  the  Birch  Creek  schist  of 
the   Yukon-Tanana   region,    believed   to   be   of   Cambrian   or   pre- 
Cambrian  aga.     With  these  are  associated  some  .greenstone  schista  J 
that  are  probably  younger  than  the  other  crystaJlino  rocks.  I 

Overlying  these  ape  heavy  conglomerates  and  slates  that  are  n 
probably  of  Devonian  age.  These  rocks  were  found  in  a  series  of 
isolated  hills  that  rise  out  of  the  gravel  flat  connecting  the  upper 
Tanana  lowland  with  the  middle  White  River  valley.  The  north 
front  of  the  Wrangell  Moimtaina  is  made  up  of  slat«s,  volcanic  rocks, 
and  massive  limestones  that  contain  Carboniferous  fossils.  The  rela- 
tion of  these  to  the  conglomeratea  and  slates  (Devonian)  above 
described  has  not  been  determined,  as  the  two  series  are  30  or  40 
miles  apart. 

A  profound  fault  is  beheved  to  separate  these  Carboniferous  rocks 
from  the  formations  that  make  up  the  Nulzotin  Mountains,  which  are 
composed  of  slates  and  graywackes,  with  some  beds  of  fine  conglomer- 
ate and  a  little  limestone.  These  rocks  are  of  Mesozoic  age,  probably 
chiefly  Lower  Cretaceous  and  Jurassic,  but  include  some  Triassie 
limestones  and  slates.  They  probably  abo  occur  above  the  Carbonif- 
erous on  the  Wrangell  Mountains  but  have  not  there  been  definitelj- 
recognized.  The  most  abimdant  Tertiary  formation  is  the  great 
complex  of  lavas  that  makes  up  the  Wrangell  Mountains,  whose 
northern  mai^in  reaches  into  the  district  here  discussed.  Some 
sandstones  have  l>een  found  in  the  Tanana  Valley  below  the  Nabesna, 
and  these  are  probably  Tertiary.  These  sandstones  have  not  been 
found  in  the  region  here  discussed,  but  coal  has  been  found  in  Uw 
'  upper  White  River  basin  near  the  international  boundary  and  is 
probably  of  Tertiary  age ;  the  Tanana  lowland  niay  perhaps  be  caired 
out  of  rocks  of  this  formation. 

Igneous  irUrusives. — Igneous  intrusives  are  not  uncommon  in  tte 
region.  Most  of  those  occiuring  in  the  lai^r  masses  are  dioritic 
Some  are  granitic.  Rocks  that  have  a  general  hthologic  similarity  to 
these  but  are  porphyntic  in  texture  also  occur  in  dikes  thnragb- 
out  much  of  the  region.  These  intnisivee  are  widely  distributed  uid 
probably  belong  to  one  general  period  of  intrusion,  which  is  belteved 
to  be  Mesozoic.  In  addition  to  these  there  are  probably  older  gr«- 
nitic  intrusives,  now  represented  by  gneissic  rock,  in  the  region  lying 
north  of  the  Tanana  lowland.  Diabase  dikes  also  occur  in  some  parts 
of  the  area  and  are  probably  of  Tertiary  age. 

Strueture. — ^All  the  terranea  described  above  have  a  general  nortb- 
irest-southeaat  strike.  The  metamorphic  rocks  have  been  intensely 
squeezed  and  sheared,  their  planes  of  foliation  dipping  generally  to 
the  north.     It  is  probable  that  the  structure  of  the  Nutzotin  Moon- 
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tains  is  synclinal,  as  older  rocks  are  found  both  north  and  south  of 
the  range.  The  detailed  structure  of  these  mountains  is,  however, 
complex,  and  both  strikes  and  dips  vary  from  place  to  place.  It  has 
already  been  noted  that  the  Nutzotin  Mountains  and  Wrangell  Moun- 
tains are  probably  separated  by  a  profound  fault.  On  the  southwest 
side  of  this  fault  the  rocks  usually  dip  to  southwest,  and  the  evidence 
in  hand  indicates  that  the  structiu-e  of  the  Wrangell  Moxmtains  also 
is  synclinal. 

Unconsolidated  deposits. — ^All  the  larger  river  vaDeys  are  deeply 
filled  with  silts,  sands,  and  gravels.  This  blanket  of  unconsolidated 
material  extends  in  some  places  far  up  the  hill  slopes.  On  White 
River,  for  example,  it  occurs  600  feet  above  the  valley  bottom,  and 
it  is  found  on  the  divides  between  White  and  Chisana  rivers  1,200 
feet  above  the  valley  bottoms. 

Most  of  the  material  is  directly  or  indirectly  the  result  of  glacial 
action.  The  lai*ger  rivers  and  many  of  the  small  streams  head  in 
glaciers,  which  are  contiaually  contributing  debris  that  is  carried 
away  by  the  streams  and  deposited  below.  These  glaciers  formerly 
extended  farther  down  the  valleys  than  they  do  now.  White  River 
valley  was  once  fiUed  with  ice  far  below  the  international  boundary, 
and  the  valleys  of  the  Chisana  and  Nabcsna  were  filled  to  the  northern 
front  of  the  Nutzotin  Mountain^.  Gravels  and  sands  were  deposited 
along  the  margins  of  these  glaciers,  and  finer  material  was  deposited  in 
front,  as  outwash  deposits,  especially  during  the  recession  of  the  ice, 
which  was  accompanied  by  floodiag  of  the  water  courses.  In  addition 
to  these  water-laid  deposits,  ice-borne  material  also  was  laid  down  by 
glaciers  and  is  now  found  in  some  localities  in  the  form  of  bowlder 
clay.  Most  of  the  imconsolidated  material  of  the  district  is  therefore 
directly  or  indirectly  of  glacial  origin.  The  possibility  of  finding 
preglacial  gravels  is  considered  under  the  discussion  of  placers  (p.  317). 

A  deposit  of  white  tuff  that  occurs  immediately  underneath  the 
soil  is  one  of  the  most  striking  formations  of  the  district.  It  is  found 
in  huge  drifts  in  the  Copper-White  River  basin  and  as  a  white  bed  in 
other  parts  of  the  area.  This  is  part  of  an  eruption  of  a  volcano 
whose  ejecta  fell  over  an  area  of  more  than  20,000  square  miles  in 
the  upper  Yukon  basin.  According  to  Thomas  Riggs,  jr.,  engineer 
of  the  International  Boundary  Commission,  the  source  of  this  tuff 
is  a  small  crater  near  the  international  boundary,  not  far  from  the 
front  of  St.  EHias  Range. 

Heavy  beds  of  peat  occur  in  the  upper  White  River  basin.  In  one 
section  several  beds  of  peat  were  observed  separated  by  layers  of 
fine  sand  or  silt. 
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GOU)   DEPOSITS. 

History  of  discovm/. — The  exploration  of  the  Tanana  in  1S9S  M 
the  writer  to  form  the  opinion  that  the  metamorphic  rocks  norih  of 
the  lowland  had  been  mineralized,  as  indicated  by  the  following 
quotation : ' 

Near  the  mouth  of  Srotlie  Cre«k,  od  Ihe  Tanaua,  is  aa  exposure  of  impure  limeetooe 
echiil  and  miok  schist.  The  rock  hm  been  much  <leformed,  and  quartz  Teina  are 
Dunterous.  The  iniDeral-beaiing  solutions  have  been  injected  in  a  zone  of  ^eario^ 
BDiiie  30  feet  wide,  in  which  lie  numerous  mineiBlized  quarts  vein?.  Copper  and  iron 
pyritc  were  observed,  and  probably  some  galena.  In  a  gpecinien  of  the  calcareouB 
Bchi»t  taken  fromciose  to  thcebearzoDC.  but  not  forming  part  of  it,  I  found  some  gTAint 
ot  gold  which  had  evidently  been  brought  in  by  the  penel.raling  solution.  The  gold 
occTuu  in  the  unaltered  rock  and  was  not  aasocUted  with  any  extreneoua  matter. 

At  another  locality,  about  15  miles  below  tlie  moulh  o[  Ihe  Boberl^oo  River,  (m  the 
north  eide  of  the  Tanana,  a  minetalized  shear  zone  wax  found  in  the  granite,  lli* 
2one  was  not  over  10  feet  wide,  and  the  granite  aloi^  it  had  been  brecciated  rather 
Chan  deformed.    In  this  tone  pyrite  wae  ob9er\'ed  and  a  tew  fine  particles  of  ^Id, 

During  the  hurried  traverse  of  the  NutzoUn  Mountains  made  in  the 
following  year  indications  of  some  local  auriferous  mineralization 
were  seen,  but  no  very  encouraging  evidence  of  the  presence  of  gold 
was  found.  It  remained  for  Sclirnder  in  1902  to  offer  more  defmito 
proof  of  the  presence  of  auriferous  qaartz.  His  report  is  quoted  as 
follows: ' 

On  the  fhi.tana  no  gold  waa  found  abo\'e  (he  Nuliotin  Mountaiiui.  The  MeMtoie 
nda  of  tlLe  NntHitiii  lUnge,  bowevor,  cooBaliiig  of  elatei,  adtiate,  greTwackw, 
■hales,  Umestonee,  and  conglomeiatee,  beyond  donbt  contain  some  gold.  In  tlute 
rocks  one  would  eipect  the  quartz,  which  occuiB  either  aa  veinlets  or  stringen  along 
the  bights  of  folds  or  in  the  crushed  material  along  faults  and  ehear  lonee,  to  be  the 
moet  favorable  place  to  look  for  gold.  An  asmy  of  a  sample  oE  quartz  collected  in  ■ 
shear  zone  at  the  head  of  the  canyon  on  the  west  side  of  the  river  gave  a  tnce  of  gold. 
From  a  similar  occurrence  of  quartz  and  calcite  in  crumpled  shisteee  limestone  and 
elate  on  Mound  Creek  a  specimen  was  collected  for  assay.  The  returns  gave  0.03 
ounce  of  gold  and  a  trace  ol  silver,  a  money  value  of  60  cents  per  ton. 

When  in  1908  Moffit  and  Knopf  visited  the  region  t^ey  found  that 
some  auriferous  quartz  veins  had  been  located,  and  the  results  of 
their  studies  are  summarized  by  them  as  follows:  * 

Flvm  the  descriptions  given  in  the  preceding  pages,  it  will  be  apparent  that  a  lode- 
quartz  rcfpon  of  some  promise  has  been  discovered  in  the  Nutzotin  Hountains  near 
the  international  boundary  and  that  as  yet  it  has  been  bnt  imperfectly  explored  b^ 
the  prospector.  It  has  been  shown  that  the  intrusion  ot  quartz  diorite  produced  a 
number  of  contact-metamorphic  bodies  ot  copper  sulphides,  and  the  occurrwiee  on 
Jackaina  Creek  suggeets  that  the  magma  was  also  capable  ot  effecting  an  auriferous 
minenlixation.    From  the  meager  data  at  hand  it  is  perhape  unsafe  to  venture  on 

1  Bnmks,  A.  H.,  A  reoonnahauiot  In  Iha  Wbltn  uid  TuBoa  rinr  btuina,  Aluka,  in  ISW:  V.  S.  Owl. 
Bmcr  TwnUMh  Ann.  Rgpt.,  pt.  ;,  pp.  4M-tS7,  IMM. 

•  Htrtihall,  W.  C,  and  Seluadw,  F.  C,  Tba  mlnval  moaren  of  Ibe  MooDt  Wnmsd  dlnrlct,  Ahuki: 
V.  a.  0«>l.  Blow  Vna.  Pap«»  U,  p.  «,  WOS. 

■  Uoffll,  T.  E.,  and  Knopf,  Adolpb,  llloenl  nsoorcn  of  the  Nmbcsna-WlilU  Rbnt  dlstrlot,  Aluka, 
mil  II  rr-* Ihtr  TlTistrniTT  br  a  R.  Cappa:  U.  B.  GmiL  Satny  BoU.  <1T,  p.  SI,  ISIO. 
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generalizatioDB,  yet  it  is  probable  that  the  quartz  veins  are  genetically  related  to  the 
intrusion  of  the  poet-C^rboniferoua  quartz  diorites  and  that  therefore  the  intruded 
areas  are  those  most  likely  to  be  mineral  bearing.  Such  areas  are  known  to  occur 
throughout  the  Nutzotin  Mountains  at  a  number  of  localities,  especially  along  their 
northeastern  flanks.  Brooks  has  mapped  a  large  area  of  granular  intrusive  on  the 
lower  Nabesna.  It  is  probable  that  in  the  vicinity  of  such  masses  the  search  for  lode 
quartz  may  be  prosecuted  with  the  most  hope  of  success. 

Though  copper  deposits  have  been  known  in  this  district  since  1899 
and  gold  since  1902  neither  have  been  much  developed.  Assessment 
work  has  been  kept  up  and  some  developments  have  been  made  on 
both  copper  and  gold  lode  claims,  but  the  inaccessibility  of  the  region 
has  discouraged  all  but  a  few  miners.  Probably  not  over  an  average 
of  25  men  were  in  the  entire  region  until  the  placer  gold  was  discovered. 
Some  search  was  made  for  gold  placers  and  several  prospects  were 
found,  but  there  was  no  productive  mining.  A  number  of  years 
ago  a  little  sluicing  was  done  near  the  scene  of  the  recent  discovery, 
but  mthout  encouri^ing  results. 

"VWUiam  E.  James  and  Peter  Nelson  are  credited  with  having  found 
the  first  workable  placer.  This  discovery,  which  took  place  on  May  3, 
1913,  was  made  on  a  creek  called  Bonanza  by  the  prospectors, 
but  more  important  was  the  find  made  on  a  small  tributary  of  the 
stream  named  Little  Eldorado.  Gold  was  also  found  in  the  gravels 
of  other  near-by  streams,  but  mining  in  1913  was  largely  confined  to 
Little  Eldorado. 

Geographic  nomenclature. — In  accordance  with  the  prevailing 
practice,  the  prospectors  in  this  district  promptly  applied  new  names 
to  every  watercourse  on  which  claims  were  staked,  giving  no  heed  to 
the  fact  that  10  years  before  this  influx  of  miners  an  official  and 
accurate  map  of  the  district  had  been  published  on  which  every 
effort  had  been  made  to  apply  the  correct  Indian  nomenclature  to 
these  streams.  These  authorized  names  were  entirely  ignored  by  the 
prospectors;  Chatenda  Creek  became  Johnson  Creek,  Chapolda  Creek 
became  Wilson  Creek,  and  a  new  crop  of  Bonanza,  Eldorado,  Glacier, 
Coarse  Gold,  and  Goldbottom  creeks  were  started — names  that  have 
been  used  scores  of  times  and  that  appear  in  every  placer  district 
of  Alaska.  It  is  unworthy  of  Alaska  pioneers  to  substitute  this  com- 
monplace terminology  for  the  euphonious  native  names,  and  especially 
to  persist  in  the  foolish  duplication  of  geographic  place  names. 
Concerted  effort  should  be  made  by  Alaskans  to  put  a  stop  to  this 
thoughtless  practice,  which  leads  to  hopeless  confusion. 

Unfortunately  these  prospectors'  names  can  not  be  ignored,  for 
they  are  used  in  recording  claims  and  thus  form  a  part  of  the  court 
records.  Names  of  the  watercourses  have  been  changed  by  pros- 
pectors as  follows:  Chisana  River  to  Shushana  River,  Gehoenda  Creek 
to  Trail  Creek,  Chatenda  Creek  to  Johnson  Creek,  and  Chapolda 
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^        Croek  to  Wilson  Creek.    Other  names   also  have  probi 
1^*^     changed,  but  of  these  there  ia  as  yet  no  record. 

Placers. — ^Auriferous  gravels  have  been  found  'm  an  area  abouil 
5  by  8  miles  square  lymg  east  of  and  tributary  to  the  upper  Chisaoi 
(PL  XTV),  but  from  what  is  known  of  the  geology  of  the  regiofl 
there  is  no  inherent  reason  why  the  gold-bearing  area  should  be  i 
hmited.  This  area  is  drained  by  Chatenda  (Johnson)  and  Chapolj 
(Wilson)  creeks.  The  headwaters  of  these  streams  include  ratb 
broad  open  basins,  but  in  their  lower  courses  they  flow  throu 
narrow,  steep-walled  canyons.  Only  their  lower  oouisoa  are  ti 
bered,  their  upper  basins,  where  the  actual  mining  has  been  doi 
being  far  above  the  limit  of  timber. 

The  bedrock  of  the  district  is  chiefly  closely  folded  gray  and  bla 
shale  with  some  intercalated  beds  of  sandstone  and  conglomera 
Some  of  the  shales  are  calcareous.  Intrusive  rocks  occurring 
dikes  are  abundant.  These  formations  are  similar  to  those  tl 
make  up  mucb  of  the  Nutzotin  Mountains  and  are  presumafa 
Mesozoic  in  age. 

In  view  of  the  presence  of  auriferous  quartz  veins  in  the  distd 
there  can  be  httle  doubt  as  to  the  source  of  the  placer  gold.    One  si 
mineralized  quartz  vein,  which  has  long  been  known,  hes  close  to 
mouth  of  Bonanza  Croek  and  therefore  near  the  scene  of  the  first  ga 
discovery.     The   auriferous   minerahzation   is   doubtless   connect) 
with  the  intrusion  of  the  igneous  rocks  (p.  312).    The  gravels  thatweM 
mined  in  the  summer  of  1913  wiU  not  exceed  4  foet  in  depth  and  thn 
pay  streak  on  Littlo  Eldorado  is  reported  '  to  be  about  100  feet  widi 
These  shallow  gravels  are  not  moss  covered  and  are  therefore  no 
permanently  frozen. 

During  Uie  summer  of  1913  the  Discovery  claim,  on  Littlo  Eldl 
rado  Creek,  was  opened  and  was  tlie  principal  source  of  the  go] 
output  of  tbe  district.  Some  mining  was  also  done  on  near-by  claim 
and  i>lacer  gold  was  found  on  several  other  creaks  in  the  Chateod 
and  Chapolda  basins.*  The  total  plac<?r-gold  production  in  1913  J 
variously  estimated,  the  values  given  rj.nging  from  830,000  to  $70,0001 

Caimes*    has    described    the    character  of    the    placer   gold 
follows : 

The  gold  itself  from  Chisana  that  bos  been  assayed  is  worth  about  f  IC.IO  per  ouofl 
and  ia  dark  in  color,  h&ving  a  peculiar  almost  bronzt-like  cast,  due  poesibly  to 
elight  coating  of  iron  oxide.  All  that  has  so  far  been  found  ia  also  quil« 
tically  DO  dust  having  been  obtiuQed.  The  greater  amount  of  the  gold  is  in  partlcl 
tanging  in  value  from  I  tfl  10  ccutg;  but  nuggets  worth  from  {1  to  (2  are  comma 
and  some  have  been  found  worth  from  ?18  to  520,  or  even  more.     In  shape,  the  gd 

<CaIniu,D.  D.iCblsanaEoldflclda:  Cotiwllaii  Uin.  lost.  BuU.  21,  p.  61.  IBM. 

■  RNent  raports  Indlcau  th&t  gold  pluMra  Iuti)  Iwan  (oimd  cm  Itig  Skoakam, 
Ootd  Boo,  Big  Eldondo,  and  Dry  cresks.  A  high  gold  tenor  Is  reponed  Id  II 
us*  looallUw,  and  Uw  outlook  loiatBlrly  iBrga  gold  output  In  1911seeii;s  lavoia 

•  Op.stt.,  B.  sa. 


t 


i 

t 


THE   CHISANA  PLACEB  DISTBICT.  317 

particles  are  dominantly  flat,  some  being  decidedly  thin  and  flakelike,  indicating 
apparently  that  the  gold  was  prevailingly  deposited  originally  either  in  narrow  seams 
in  the  inclosing  slate  rock  or  along  the  contact  between  quartz  veinlets  and  the 
inclosing  rock  formations. 

Future  of  placer  mining. — It  will  be  evident  that  the  shallow 
gravels,  occupying  narrow  valley  floors,  can  not  contain  any  large 
amount  of  auriferous  alluvium.  The  conditions  adverse  to  mining 
are  lack  of  timber  and,  in  many  of  the  creeks,  scarcity  of  .water, 
conditions  that  are  partly  offset  by  the  absence  of  any  overburden 
and  the  thawed  condition  of  the  gravels.  The  evidence  in  hand 
indicates  that  the  richer  placers  can  be  mined  at  a  profit  in  spite 
of  the  present  high  cost  of  operating.  On  the  other  hand,  the  dis- 
coveries thus  far  made  have  not  revealed  a  sufficient  bulk  of  mate- 
rial to  assure  a  large  placer  camp.  There  are  some  deep  gravels  on 
Chapolda,  Chatenda,  and  other  creeks  of  this  district,  but  these  have 
not  been  prospected.  .Some  attempts  to  reach  bedrock  dur'mg  the 
winter  of  1912-13  were  said  to  be  unsuccessful  because  flowing  water 
was  encountered,  and  if  this  is  common  undergroimd  mining  is  not 
likely  to  be  feasible,  and  any  gold  in  the  deep  gravels  will  have  to  be 
recovered  by  open  cuts. 

There  are  some  gravel-covered  benches  in  this  district,  said  to 
carry  gold,  but  they  have  not  been  sufficiently  opened  up  to  test 
their  value.  In  its  general  features  this  district  is  comparable  to 
the  Chistochina,  which  has  produced  about  $1,700,000  worth  of  gold 
since  mining  began,  in  1899. 

The  evidence  in  hand  indicates  that  mineralization  in  the  district 
is  widespread,  and  placer  prospects  have  been  found  both  northwest 
and  southeast  of  the  scene  of  the  actual  mining.  Now  that  the 
prospectors  are  in  this  field  other  discoveries  can  be  expected,  and 
there  is  no  reason  to  believe  that  auriferous  gravels  may  not  occur 
in  other  parts  of  the  region. 

The  fact  that  the  region  adjacent  to  the  discovery  is  glaciated  is 
*  imfavorable  for  the  occurrence  of  large  bodies  of  workable  placers. 
The  glaciers  have  swept  away  and  dissipated  nearly  all  the  accumula- 
tions of  preglacial  auriferous  gravels,  and  since  the  period  of  glacial 
action  the  time  has  not  been  long  enough  to  permit  any  large  accumu- 
lations. Some  preglacial  channels  may,  however,  be  preserved,  and 
these  would  seem  to  be  the  best  sites  for  extensive  placer  deposits. 
The  presence  or  absence  of  such  channels  can  be  established  only 
by  detailed  prospecting. 

The  northern  fronts  of  the  glaciers  that  occupied  the  Chisana 
Valley  reached  only  the  north  margin  of  the  Tanana  lowland.  This 
can  therefore  be  considered  the  approximate  northern  limit  of 
glaciation,  beyond  which  the  preglacial  gravels  have  not  been  dis- 
turbed by  ice  action.    Ice  erosion  gradually  decreased  toward  the 
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limit  of  glaciation,  so  that  prospectors  approaching  this  area  from 
the  south  should  find  increasing  possibility  of  discovering  undisturbed 
preglacial  gravels  until  they  reach  the  lino  of  the  old  ice  front. 

Another  field  worthy  of  investigation  for  placer  gold  and  adjacent 
to  the  8cene  of  the  discovery  is  the  highlands  north  of  the  Tanana 
lowlands.     This  includes  the  basins  of  Scottie,  Gardiner,  and  other 
creeks  flowing  from  the  north.     Here,  so  far  as  known,  the  rock  for- 
mations are  in  part  the  same  as  those  of  the  placer  canips  of  the 
Yukon-Tanana  region.     Moreover,  as  already  pointed  out  (p.  314), 
evidence  of  auriferous  mineralization  has  been  observed  in  this  field. 
A  few  prospectors  have  roamed  over  this  region,  but  most  of  them 
have  been  without  sufficient  supphes  to  permit  them  to  l«st  the 
gravels  thoroughly,  though  colors  of  gold  hare  been  found.     The 
gravels  in  this  area  are  probably  deep,  how  deep  no  onu  can  foretelL 
It  may  become  necessary  to  sink  prospecting  shafts,  which  in  a  J 
region  so  remote  from  transportation  routes  will  be  expensive.    Ifl 
there  are  gold  deposits  here  thoy  are  probably  associated  with  intm 
sive  granites  or  dioritea,  as  in  other  parts  of  the  Yukon-Tanamtl 
region,  and  the  prospector  should  therefore  seek  such  granite  intrD-l 
sivcs  and,  finding  them,  give  special  attention  to  streams  that  flovJ 
across  the  contacts  of  the  igneous  rocks  and  the  schists  in  whick>| 
these  rocks  have  been  injected. 


It  is  not  the  purpose  of  this  report  to  discuss  in  detail  the  copper  de- 
posits of  the  region,  which  have  been  fully  described  in  the  publica- 
tions already  cited.  The  placer  copper  of  the  upper  White  Eiver  has 
long  been  known  and  utilized  by  the  natives.  It  was  first  visited  by 
white  men  in  1891,  when  C.  W.  Hayes,  then  of  the  Geological  Surrey, 
made  a  brief  examination  of  the  occurrence.'  In  1S99  copper  was 
first  found  in  bedrock.*  Since  that  time  many  coppet^bearing  lodes 
have  been  found  and  some  developments  made.  No  productive  . 
copper  mining  can  be  expected  till  railroad  communication  with  the 
coast  is  established. 

The  copper  occurs  (1)  in  association  with  ancient  volcanics  and 
(2)  in  contact-metamorphic  limestones  and  intrusive  diorites.  Both 
dasses  of  rocks  are  typically  developed  along  the  northern  flank  of 
the  Wrangell  Mountains  and  are  presumably  of  Carboniferous  age. 
The  copper-bearing  minerals  are  sulphides  and  native  copper.  Native 
copper  occurs  both  as  a  primary  constituent  of  amygdaloidal  lava 
and  as  a  secondary  oxidation  product  of  sulphides. 

■HiTK.C.W.,  An  axpadftloD  through  UisYukoDdlsCrict:  Nat.  Ocog.  Ui«.,  vol.  1,pp.  117-1B3,  inz. 
>  Bnioka  A.  H.,  A  raoonoibsBiua  tram  PTtsmid  Harbor  to  Engls  Citf ,  Alaska:  U.  3.  OtoL  Samj 
Twmtj-Ont  Ann.  B9I.,  pL  3,  pp.  3ai>-3a,  1900. 
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MEANS   OF  COMMUNICATION. 

The  Chisana  placer  district  may  be  approached  by  feasible  routes 
of  travel  from  nearly  every  direction.  The  shortest  route  from  an 
established  transportation  system  leads  from  McCarthy,  a  station  on 
the  Copper  River  &  Northwestern  Railway,  191  miles  from  Cordova, 
over  the  ice-covered  Skolai  Pass  to  White  River  and  thence  across  a 
second  divide  to  the  Chisana.  This  distance  is  about  100  miles.  The 
journey  necessitates  crossing  the  Russell  Glacier,  a  passage  involving 
both  difficulty  and  danger.  It  is  available,  however,  for  horses. 
Another  route  that  has  been  used  extends  through  the  Wrangell 
Mountains  by  way  of  Nizina  and  Chisana  glaciers.  By  this  route  the 
distance  from  McCarthy  to  Chisana  is  about  80  miles. '  It  involves 
crossing  glacial  ice  for  some  40  miles,  as  well  as  a  divide  some  11,000 
feet  high,  and  is  not  available  for  horses.  Glacial  ice  can  be  entirely 
avoided  by  the  Valdez  or  Chitina  route,  which  leaves  the  railroad  at 
Chitina,  131  miles  from  Cordova,  or  the  coast  at  Valdez,  and  follows  a 
wagon  road  to  Gulkana,  80  miles  from  Chitina  and  128  miles  from 
Valdez.  From  Gulkana  it  follows  a  horse  trail  to  Batzulnetas,  near 
the  head  of  Copper  River,  thence  crosses  a  divide  to  Nabesna  River 
and  a  second  divide  to  the  Chisana.  The  distance  from  Gulkana  to 
Chisana  by  this  route  is  about  140  miles,  making  a  total  of  about  220 
miles  to  Chitina  and  268  miles  to  Valdez. 

Small  steamers  have  ascended  the  Tanana  as  far  as  the  mouth  of 
the  Nabesna,  but  navigation  is  difficult,  as  the  current  is  swift  and 
there  are  many  bars  and  snags.  At  low  water  navigation  may  not 
be  feasible.  The  mouth  of  the  Nabesna  is  about  250  miles  by  river 
from  Fairbanks  and  70  miles  by  trail  from  the  Chisana  district.  The 
old  mail  trail  which  leads  from  Eagle  on  the  Yukon  to  Tanana  Cross- 
ing can  also  be  used.  By  this  trail  it  is  about  150  miles  .to  Tanana 
Crossing  and  thence  about  90  miles  to  the  Chisana  district. 
.  There  are  also  two  principal  routes  of  access  from  Canadian  ter- 
ritory. A  wagon  road  leads  from  Whitehorse — the  end  of  the  rail- 
road on  the  White  Pass  &  Yukon  Route,  110  miles  from  Skagway — 
to  Lake  Eluane,  the  distance  being  143  miles.  Thence  there  is  a 
trail  to  Chisana  by  way  of  White  River,  the  distance  being  about  225 
miles.    The  White  River  route  is  described  by  Caimes  ^  as  follows: 

The  White  River  route  foUowe  up  White  River  from  its  mouth  to  Beaver  Creek,  a 
distance  which  ia  generaUy  considered  to  be  about  115  miles  but  which  according  to 
a  survey  of  the  river  made  by  W.  J.  Peters  in  1898  is  only  85  miles.  Ordinary  light- 
draft  steam  and  gasoline  river  boats  may  be  navigated  for  about  60  to  70  miles  up 
White  River,  or  to  about  the  mouth  of  Donjek  River;  and  one  small  specially  designed 
gasoline  boat  succeeded  in  reaching  the  mouth  of  Beaver  Creek  [also  called  Snag 


1  Gaimes,  D.  D.,  Chisana  gold  fields:  Canadian  Min.  Inst.  Bull.  24, 1914. 
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River]  and  is  reported  to  have  made  the  passage  from  the  mouth  of  the  Wbile 
Beaver  Creek  in  four  daya.  Poling  boats  have  in  the  past  bpcn  nmnly  utilized  OD 
Whito  River  from  tb?  mouth  up,  aod  last  aeaMn  were  in  uet'  especially  above  the 
mouth  of  Donjek  River,  or  above  the  different  points  at  which  the  power  boats  wen 
inoperative.  It  is  claimed  also  thtit  it  is  quile  posaibie  lo  take  poling  boatd  a  co 
siderable  dietanec  up  BcJivtr  Creek. 

INDUSTRIAI.  CONDITIONS. 

The  news  of  the  finding  of  placer  gold  in  the  Chisaiia  district  was 
ickly  disseminated  and  widely  advertised  by  those  who  expected 
to  reap  a  profit  directly  or  indirectly  from  the  expected  gold  seekeis. 
It  came  at  a  tune  when  placer  mining  was  at  a  rather  low  ebb  in 
many  of  the  older  districts  and  thus  found  many  who  were  anxious 
to  find  a  new  field  of  activity.  As  a  consequence  several  thousand 
gold  seekers,  both  from  Alaska  and  from  outside  of  the  Territory, 
started  for  the  scene  of  discovery,  and  as  the  various  routes  presented 
no  serious  physical  obstacles  to  travel,  most  of  these  reached  their 
destination.  Many  were  but  ill  equipped  for  a  sojourn  in  a  region  so 
distant  from  points  of  supply  and  almost  at  once  had  to  turn  back 
for  lack  of  provisions.  There  was  the  usual  disappointment,  for  long 
before  the  main  moss  of  stampcders  had  reached  the  new  diggings 
every  creek  in  the  district  had  been  covered  with  claim  locations. 
The  i^ecent  change  in  the  placer  mining  law,  however,  prevented  tha 
wholesale  preemption  of  the  entire  district  by  a  few  persons,  a  prac- 
tice so  frequent  under  the  old  statute. 

Nearly  100  cabins  were  built  on  lower  Chatenda  (JohnBOD)  Creek, 
forming  "Chisana  City,"  which  became  the  distributing  point  for  the 
district.  It  is  stated  that  about  300  men  wintered  in  the  district. 
As  has  already  been  stated,  the  gravels  do  not  seem  to  be  favorable 
to  underground  mining,  hence  probably  do  great  amount  of  prospect- 
ing was  accomplished  in  the  winter.  The  coming  summer  will 
tmdoubtedly  witness  more  thorough  prospecting  of  the  known  placers 
and  a  further  search  for  other  gold-bearing  areas. 


LODE  MINING  NEAR  FAIRBANKS. 


By  Theodore  Chapin. 


INTRODUCTION. 

The  occurrence  of  auriferous  quartz  veins  in  the  vicinity  of  Fair- 
banks has  been  known  for  a  number  of  years,  but  until  recently 
quartz  mining  has  received  relatively  little  attention.  In  the  last 
four  or  five  years,  however,  considerable  interest  has  been  taken  in 
lode  prospecting.  A  nxmiber  of  producing  mines  are  in  operation 
and  many  prospects  are  now  being  opened. 

The  total  lode  production  for  the  Fairbanks  district  is  about 
$674,000.  In  1911  the  production  was  $64,100,^  and  about  $60,000 
had  been  produced  previously.  About  $200,000  was  produced  in 
1912.  The  estimate  of  the  value  of  the  gold-lode  production  in  1913, 
based  on  incomplete  returns,  places  it  at  $350,000. 

In  1913  the  writer  spent  a  few  days  in  the  Fairbanks  district  to 
study  the  occurrence  of  lodes  and  to  gather  data  regarding  recent 
developments.  Field  work  began  August  10  and  closed  August  31. 
The  work  was  planned  to  supplement  the  investigations  of  Philip  S. 
Smith  in  1912  *  and  was  facilitated  by  his  previous  studies.  A  num- 
ber of  the  sketch  maps  ^e  taken  from  Smith's  report,  with  additions 
and  corrections  made  necessary  by  recent  developments. 

PRESENT  CONDITIONS. 

The  production  for  1913,  which  was  nearly  double  that  of  the 
previous  year,  in  a  measure  reflects  the  progress  made  in  quartz 
mining,  which  showed  a  marked  advancement,  particularly  in  devel- 
opment of  lodes,  in  spite  of  the  fact  that  fewer  lodes  were  being 
developed  and  fewer  men  prospecting  than  in  1912.  The  rush  of 
men  to  the  Chisana  took  from  Fairbanks  a  number  of  men  who 
otherwise  would  have  been  working  or  prospecting  for  quartz  lodes. 

Ten  plants  have  reached  a  producing  stage  and  maintain  mills 
of  their  own.  Others  produce  considerable  ore  and  ship  it  to  near-by 
mills  for  treatment.  Several  new  mills  are  contemplated  and  should 
be  in  operation  before  the  close  of  the  open  season  of  1914.    Six 

1  U.  8.  OeoL  Survey  BuU.  530,  p.  30, 1912. 

t  Smith,  P.  B.,  Lode  miDlng  near  Fairbanks:  U.  S.  OeoL  Survey  BuU.  543,  pp.  137-303, 1913. 
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Hendy  mOh  in  operatum  in  this  district  h^iVB  m  toUi  of  23  stan^ 
of  1,0D0  poimds  each.  Thefe  aie  also  two  Nisteii  milb,  ime  lO-stamp 
Straub  mill,  one  Little  Giant  omsli^,  and  thxee  Bmall  miDs  <tf  local 
manof actore  used  for  proepecting. 

YVlth  (me  ezcq^^tian  all  ^  sib  of  the  dfatarict  use  wood  for  fueL 
As  the  local  supply  is  becomii^  defdeted  the  pdbe  is  adyancing,  and 
at  present  as  high  as  S17.50  a  cord  b  paid  for  16-foot  logSi  which, 
when  cat  into  cord-wood  lengths,  make  only  about  two-thinb  of  a 
odrd;  so  that  in  leaUty  wood  for  fod  costs  over  $35  a  cord.  AtseTersI 
miOs  the  operaton  rather  than  psy  this  {urice  bom  stomps.  At  one 
mine  alone  $20,000  a  year  is  ptid  fear  wood  used  for  fuel  and  mine 
timbering.  A  lednctkm  on  fuel  costs  alone  would  make  many  lodes 
workable  which  at  present  can  not  be  snocessfaQy  operated.  One 
mill  is  run  by  gasdine  power.  No  figmfes  are  aTsilable  to  show  the 
comparatiTe  cost  of  this  end  the  wood-baming  plants,  as  it  has  been 
in  operation  for  only  a  short  time. 

'the  stimulating  effect  of  the  proposed  railroad  from  tidewater  to 
the  interior  of  Alaska  has  sbeaidy  been  felt.  Its  actual  opendaoa 
should  greatiy  reduce  mining  eacpeiiees. 

OXOOERAIi  GBOU>GT. 

The  following  notes  on  the  gedbgy  of  the  Fairbanks  district  sie 

abstracted  from  a  report  by  Prindle  and  Katz :  ^ 
The  prevailing  bedrock  of  the  Fairbanks  district  is  the  Birch  CSredc 

schist^  a  series  of  highly  metamorphosed  siliceous  sediments  con- 
sisting of  massive  quartzites,  quartzite  schists,  quartz-mica  schists, 
hornblende  schists  in  part  amphibolitic,  carbonaceous  schists,  crys- 
talline limestone,  altered  calcareous  rocks,  with  associated  eclogitic 
rocks,  andalusite  homfeb,  and  a  small  amount  of  granitic  gneiss 
derived  from  intrusive  porphyritic  granite.  These  rocks  rest  on 
gneissoid  intrusive  masses.  The  Birch  Creek  schist  and  included  in- 
trusive rocks  inclose  all  the  lode  deposits.  The  beds  of  the  Birch 
Creek  schist  are  closely  folded,  with  minor  recumbent  folds  over- 
turned toward  the  northwest.     The  general  strike  is  northeast. 

The  igneous  rocks  of  the  Fairbanks  district  include  several  varie- 
ties of  intrusive  granular  rocks — quartz  diorite,  porphyritic  biotite 
granite,  light-colored  persiUcic  granitic  dikes,  and  altered  porphyritic 
dikes  related  to  granitic  and  dioritic  rocks.  Small  masses  of  basalt 
are  also  present. 

The  Birch  Creek  schist  is  r^arded  as  probably  of  pre-Ordovician 

age.    No  evidence  is  at  hand  in  the  Fairbanks  district  to  jSx  definitely 

;;,the  age  of  the  intrusions.    Metamorphosed  porphyritic  granites  are 

>ught  to  belong  to  a  period  of  intrusion  which  antedates  the  meta- 

I,  L.  M.,  and  Elati,  F.  J.,  Detailed  desor^tion  of  the  Fairbanks  district:  U.  S.  QeoL  Survey  BulL 
m-lZl,  1913. 
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morphism  of  the  region  and  to  be  synchronous  with  similar  intrusive 
gneisses.  The  unmetamorphosed  igneous  intrusions  are  assigned  by 
Prindle  to  the  close  of  the  Mesozoic. 

ECONOMIC  GEOIiOGY. 

GOLD  DEPOSITS. 

The  principal  gold-bearing  lodes  of  the  Fairbanks  district  (see  PI. 
XV)  are  fissure  veins  and  stringer  lodes.  Of  these  the  fissure  veins 
have  proved  to  be  the  principal  producers  of  the  district.  The 
stringer  lodes  are  composed  of  noncontinuous  lenses  and  anastomos- 
ing stringers  of  quartz  that  include  lenses  of  gouge  and  decomposed 
country  rock,  all  more  or  less  mineralii^ed. 

In  some  of  the  veins  metallic  sulphides  are  absent  or  present  only 
in  small  quantities.  Others  contain  in  varying  amounts  the  sul- 
phides of  antimony,  arsenic,  iron,  zinc,  lead,  and  bismuth.  The 
sulphide-bearing  veins  can  not  easily  be  further  subdivided  according 
to  the  prevailing  sulphide  present,  as  in  general  one  sulphide  does 
not  occiu"  to  the  exclusion  of  the  others.  In  one  lode,  however,  the 
association  of  bismuth  minerals  and  tellurium,  together  with  the  ab- 
sence of  other  sulphides,  seems  to  mark  a  distract  type.     (See  p.  330.) 

The  gold  quartz  lodes  vary  considerably  in  size.  The  fissure  veins 
reach  a  maximum  thickness  of  15  feet,  and  the  stringer  lodes  are 
known  to  be  over  60  feet  wide.  The  productive  fissure  veins  are 
about  6  inches  to  3  feet  wide.  In  a  small  area  or  zone  there  may  be 
a  dominant  strike  to  which  most  of  the  lodes  conform,  but  no  such 
condition  appears  to  extend  over  the  entire  Fairbanks  gold-lode 
region. 

In  some  of  the  fissure  veins  the  gold  is  rather  evenly  distributed 
throughout  the  lode.  In  others  it  is  localized  in  ore  shoots  of  more 
or  less  definite  outline.  The  ore  shoot  can  not  usually  be  told  from 
the  leaner  part  of  the  vein  except  by  careful  sampling  of  the  rock, 
for  in  appearance  the  two  are  identical.  No  change  in  the  mineral 
content  is  apparent  in  passing  from  the  ore  shoot  to  the  poorer  part 
of  the  vein,  but  for  some  reason  the  deposition  of  gold  was  more  or 
less  confined  to  certain  parts  of  the  vein.  One  horizontal  ore  shoot 
is  boimded  by  a  fault  plane,  but  nowhere  else  was  it  evident  that  the 
formation  of  the  ore  shoot  was  controlled  by  any  structural  feature. 
At  one  mine  two  parallel  ore  shoots  are  horizontal.  Others  are  in- 
clined, one  pitching  as  steeply  as  45°. 

The  oxidized  surface  portions  of  the  veins  have  been  enriched 
through  residual  concentration  by  broken-down  sulphides  and  por- 
tions of  the  quartz  vein  removed  in  the  process  of  weathering.  Be- 
low the  oxidized  surface  is  a  zone  in  which  the  vein  has  not  been  thus 
enriched  and  probably  is  fairly  uniform  in  composition  for  a  con- 
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siflerable  depth.  Below  the  enriched  Burfaco  zone  no  impoverish- 
ment in  depth  has  been  noted  in  the  300  feet  to  which  mining  has 
been  earned  below  the  surface,  nor  is  it  likely  to  be  found  at  the 
depths  wiiicii  will  be  readied  in  the  near  future. 

SLLVSR-IIBAD  DEPOSITS. 

f  The  silver-lead  deposits  have  not  become  important  producers,  and 
at  present  none  of  them  are  opened  enough  to  justify  conclusions 
regarding  their  possible  value.  The  known  ludea  of  this  type  are 
composed  of  lead  sulphide,  lead  sulphantunonite,  and  quartz.  They 
occur  as  nonpersistent  flatr-lying  bodies  conforming  to  the  fohation 
of  the  schist  and  appear  to  be  replacements  of  calcareous  bands. 
Theso  deposits  contain  silver  in  notable  amounts  and  may  become  of 
economic  value  if  large  bixUes  of  ore  are  found. 

rMINKBALOOT  OF  THE  LODES. 
The  principal  vein  material  and  gangue  is  quartz.     With  it  are 
email  amounts  of  albite  and  orthoclase  and  associated  kaolin  and 
sericite.     Culclte  hokls  a  subordinate  place  as  a  vein  mineral  but  has 
been  noted  here  and  there. 

Native  gold  is  widespread  and  may  b©  soen  readily  in  specimei^ 
from  any  producing  lode.  It  occurs  in  small  crystalline  aggregates 
and  flakoa  embedded  in  biith  quartz  ajul  metaUio  sulpliides.  Besides 
the  visible  gold  a  considerable  amount  occura  in  combination  with 
other  elements  or  so  finely  divided  as  to  be  invisible.  Silver  is  less 
abundant  than  gold,  but  is  present  in  varying  amounts  in  nearly  all 
the  gold-bearing  lodes,  although  its  minerals  are  seldom  recognized. 
Tetrahcdritc  occurs  on  Dome  Creek.'  Locally  silver  is  found  in 
considerable  amounts  in  association  with  galena  and  other  lead 
minerals. 

A  number  of  metallic  sulphides  occur  with  the  quartz.  Of  these 
stibnite  is  the  most  abundant.  It  occurs  as  acicular  crystals  and  as 
both  fine-grained  and  massive  aggregates  in  the  quartz  veins.  It 
contains  a  notable  amount  of  gold. 

Other  sulphides  associated  with  stibnite  in  considerable  amounts 
are  pjTite  and  arsenopyritc.  The  arsenopyrite  resembles  stibnite^ 
but  may  be  easily  distinguished  by  its  superior  hardness.  It  occurs 
as  isolateil  crystals  and  intergrown  with  pyrite  in  veins  and  irregular 
masses  several  inches  thick. 

Galena  is  associated  with  other  sulphides  in  the  gold-quartz  veins 
and  as  replacement  deposits  in  schist.  It  carries  silver  in  varying 
amounts.  Another  mineral  which  forms  a  similar  deposit  is  a  sul- 
phantiraonite  of  lead,  possibly  jamesonite.  Sphalerite  is  sparingly 
found  i'l  a  number  of  places. 
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On  Melba  Creek  native  bismuth  and  bismuthinite  (bismuth  sul- 
phide) occur  in  very  rich  gold-bearing  vein  quartz.  Specimens  of 
this  rock  tested  in  the  laboratory  of  the  Geological  Survey  showed 
the  presence  of  considerable  tellurium,  but  its  mineral  association 
was  not  determined. 

A  few  crystals  of  primary  chalcocite  and  derived  carbonates  were 
seen  in  gold-bearing  quartz  veins  at  the  Homestake  mine. 

A  number  of  other  secondary  minerals  are  present.  Scorodite 
(ferric  arsenate)  has  formed  from  the  alteration  of  pyrite  and  arseno- 
pyrite.  It  occurs  as  bluish-green  veinlets  and  as  massive  aggregates. 
Associated  with  the  lead  sulphantimonite  and  evidently  derived 
from  its  alteration  is  a  small  amount  of  bindheimite  (hydrous  anti- 
monate  of  lead).  It  occurs  as  honey-yellow  incrustations  of  fibrous 
crystals.  Pyromorphite  (lead  phosphate)  and  cerusite  (lead  car- 
bonate) were  seen  at  one  locahty  in  very  small  amounts.  They 
occur  with  galena  and  are  evidently  derived  by  its  alteration. 

The  alteration  of  stibnite  has  resulted  in  several  oxides.  The  most 
common  of  these  is  cervantite,  a  canary-yellow  mineral  which  occurs 
as  pseudomorphs  after  acicular  crystals  of  stibnite  and  also  as  earthy 
incrustations  and  veinlets.  The  yellow-green  stain  characteristic  of 
the  weathered  portion  of  stibnite-bearing  quartz  veins  is  in  large 
part  due  to  this  mineral.  Stibiconite,  a  hydrous  antimony  oxide,  is 
less  abimdant  than  cervantite.  Besides  the  minerals  noted  there 
are  various  other  alteration  products,  evidently  derived  from  the 
stibnite  and  possibly  from  other  sulphides.  Limonitic  material  is 
plentiful.  It  is  derived  in  part  from  the  alteration  of  pyrite.  \t  the 
Hudson  mine,  on  Ester  Creek,  a  coating  of  manganese  oxide  occurs 
on  vugs  in  quartz  veins. 

Cassiterite,  wolframite,  hematite,  and  titaniferous  iron  ore  are 
found  in  the  concentrates  from  the  placers  of  the  Fairbanks  region. 
Evidently  their  bedrock  source  was  veins  in  this  locaUty. 

lONEBAUZATION. 

Prindle  ^  considers  that  the  mineralization  bears  a  close  relation 
to  the  intrusion  of  igneous  rocks  and  that  the  sequence  of  events  was 
as  follows: 

At  about  the  close  of  intrusive  activity,  after  the  intrusion  of  dikes  of  granite  por- 
phyry and  of  persilicic  granitic  dikes  with  related  veins  containing  a  small  propor- 
tion of  alkali  feldspar  like  that  of  the  persilicic  granitic  dikes,  there  was  an  intro- 
duction of  further  products  of  intrusive  activity  in  the  form  of  solutions,  in  part 
auriferous.  Through  the  activity  of  these  solutions  some  of  the  dikes  were  sericitized, 
with  a  little  alteration  of  iron  pyrite  to  iron  carbonate,  and  gold  and  sulphides  were 
deposited.  The  occurrence  of  tourmaline  in  close  association  with  iron  pyrite  and 
arsenopyrite  at  one  locality  seems  to  show  one  phase  of  the  process.    The  facts  indi- 

1  Piindie,  L.  M.,  op.  cit.,  pp.  91-03. 
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cate  a  close  relntiou  betwoen  the  gold  and  the  Bulphidea  and  Lhe  reference  of  Lolli 
b)  a  genetic  relationship  with  the  igoeous  rocks. 

But,  as  haa  been  pointed  out  by  Prindle,  it  does  not  necessarily 
follow  that  the  areas  near  the  exposures  of  igneous  rocks  are  the 
places  where  lodes  are  most  Ukely  to  be  found,  for  it  is  probable  that 
deformation  at  the  time  of  intrusion  facilitates  the  transportation 
of  material  from  the  magma,  and  conditions  favorable  for  solution 
may  be  maintained  so  long  that  gold  derived  from  this  source  is 
carried  in  solution  far  into  the  surrounding  rocks  before  reaching 
areas  where  conditions  favorable  for  deposition  prevail.  Moreover, 
areas  where  no  outcrops  of  igneous  rocks  occur  may  nevorthelesa  be 
imderlain  by  such  rocks,  which  are  mantled  by  a  thin  covering  of 
schist. 

The  metallization  is  thus  regarded  by  Prindle  as  occurring  near  the 

end  of  the  Mesozoic  era.     As  haa  been  suggested,  however,  there 

appears  to  bo  no  evidence  that  it  was  not  in  part,  at  least,  early 

Tertiary. 

L^  LODE  MINES  AND  PROSPECTS.  ^ 

^F  Y&IB.BANKS  CREEK  VAIXET.  ^ 

EAST   OF   U008B    CREEK. 

Botwoen  the  forks  of  Alder  Creek  at  an  elevation  of  about  2,100 
feet  is  the  McCarthy  claim  (see  fig,  4),  located  on  a  vertical  vein  of 
quartz  12  to  15  feet  in  width.  The  vein,  which  strikes  about  N.  40* 
E.,  hiis  been  opened  by  a  tunnel  for  160  feet,  and  a  number  of  cross- 
cuts have  been  made  across  the  vein  to  detennine  ita  extent.  The 
vein  material  is  opaque  quartz  witli  large  horses  of  schist.  The  vein 
is  fractured  and  refilled  in  places,  but  apparently  there  has  been 
little  sulphide  mineralization.  Assessment  work  has  been  done 
each  year,  but  no  work  was  in  progress  at  the  time  of  visit  in  1913. 

On  the  ridge  between  Alder  and  Crane  creeks,  at  an  elevation  of 
1,950  feet,  a  quartz  vein  is  being  prospected  on  the  Queen  claim. 
The  present  developments  consist  of  a  short  shaft  and  a  100-foot 
incline.  About  30  feet  from  the  top  of  the  incline  the  vein  is  18 
inches  wide,  but  at  this  place  the  vein  is  cut  off  by  a  fault  strikii^ 
X.  70°  W.  and  dipping  33°  NE.,  which  cuts  the  vein  at  a  low  angle, 
so  this  is  probably  not  the  full  width  of  the  ore  body.  The  incline 
follows  this  fault,  which  evidently  was  mistaken  for  the  footwall  of 
the  vein.  The  lower  portion  of  the  incline  was  inaccessible,  but  it 
is  reported  that  the  vein  was  followed  for  a  distance  of  100  feet. 
The  property  consists  of  this  and  several  adjoining  claims  extending 
from  Alder  Creok  to  a  point  near  the  mouth  of  Crane  Creek.  No 
work  wixs  in  progress  at  the  time  of  visit,  but  operations  were  being 
planned  by  the  owners  for  the  coming  winter. 
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Considerable  work  had  been  done  on  Moose  Creek,  principally  by 
Crites  &  Feldman,  who  have  developed  their  property  to  a  produ<dng 
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stage.  The  main  development  work  consists  of  a  tunnel  450  feet 
long,  which  boB  been  driven  along  the  main  vein  in  a  northwesterly 
direction.    At  a  point  350  feet  from  the  mouth  of  the  tunnel  the 
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veUi  was  offsot  by  a  noftrly  vertical  fault  but  was  found  by  a  short 
drift  along  tl)e  fault  plane  toward  the  north.  About  250  foot  from 
its  mouth  this  tunnel  is  connected  with  the  surface  by  an  inclined 
raise  of  65  feet  along  the  vein.  I 

The  veins  have  been  traced  from  a  point  near  the  creek  to  the  ridge  ■■ 
between  Moose  and  Too  Much  Gold  creeks,  a  distance  of  two  claim 
lengths,  by  pra-ipect  pits  and  trenches.     Several  veins  are  evident, 
but  not  enough  work  has  been  done  to  determine  their  relations. 
They  have  a  general  northwesterly  direction  but  are  not  parallel. 

Although  the  entire  length  of  the  tunnel  is  in  ore,  considerable 
variation  of  the  gold  content  is  evident  from  place  to  place.  Portions 
of  the  vein  where  sulphides  are  the  most  abundant  form  richer  zones, 
and  although  not  sharply  differentiated  from  the  leaner  parts  of  the 
vein,  these  zones,  which  are  roughly  parallel,  have  impressed  upon  the 
vein  a  rude  structure  dipping  into  the  hill.  It  was  noticed  by  the 
miners  in  driving  the  tunnel  that  rich  ore  was  first  encountered  in  the 
roof. 

Enrichment  of  the  surface  material  by  oxidation  is  pronounced  in 
places.  The  upper  tunnel  for  150  feet  from  its  mouth  is  in  the  oxi- 
dized zone.  From  this  portion  of  the  timnel  23  tons  of  ore  yielded 
an  averse  of  8130  a  ton,  and  the  vein  i^  known  to  be  equally  rich  in 
a  number  of  places  on  the  surface.  Two  assays  show  a  fineness  of 
0.857  find  0.850  for  gold  and  0.1.33  and  0.140  for  silver,  indicating  an 
average  value  of  about  $17.72  an  ounce. 

At  the  time  of  visit  work  was  confined  principally  to  surface  trench- 
ii^  of  the  rich  portions  of  the  vein.  At  present  the  ore  is  hand 
picked  and  hauled  to  a  near-by  mill  for  treatment,  but  the  owners 
plan  to  install  a  mill  on  the  property  in  the  near  future. 

Adjoining  the  property  of  Crites  &  Feldman  is  the  Teddy  R  claim, 
on  which  a  tunnel  has  been  driven  for  150  feet  along  a  ledge  of  gold- 
bearing  quartz.  Considerable  ore  has  been  shipped  from  this  claim, 
and  at  present  the  owner  is  at  work  developing  the  lode. 

TOO    MUCH    GOLD    CREEK. 

Development  work  was  continued  on  the  property  of  Nars,  Ander- 
son &  Gibbs  on  Too  Much  Gokl  Creek.  Some  difljcuUy  was  experi- 
enced ^rith  foul  air,  considered  to  be  due  to  the  arsenical  iron  in  the 
ore,  and  work  in  the  lower  part  of  the  shaft  was  abandonetl.  This 
trouble  is  now  remedied  by  a  raise  to  the  surface  from  the  west  drift 
on  the  GO-foot  level,  which  has  provided  an  adequate  circulation  of 
air  to  ventilate  the  lower  workings. 

At  the  time  of  \'isit  in  1913  work  was  temporarily  discontinued,  hut 
openitiims  were  being  plamied  for  the  coming  winter.  A  small  test 
mill  with  one  50-pound  stamp,  which  is  increased  to  about  150-poimd 
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efficiency  by  the  use  of  additional  weights  and  a  spring,  is  used  for 
sampling  ore.  It  is  planned  to  do  more  development  work  before 
installing  a  larger  mill. 

A  number  of  other  prospects  have  been  opened  on  Too  Much  Gold 
Creek,  and  from  some  of  them  shipments  of  ore  have  been  made. 
Little  work,  however,  was  done  in  1913,  and  at  the  time  of  visit  no 
work  was  in  progress. 

WEST  OF  TOO  MUCH   GOLD   GBEEK. 

Development  work  has  been  continued  on  the  Mizpah  claim,  which 
is  situated  on  Fairbanks  Creek  half  a  mile  east  of  the  mouth  of  Too 
Much  Gold  Creek.  This  claim  is  being  developed  on  a  near-by  ver- 
tical eastward-trending  quartz  vein.  The  vein  has  been  opened  to  a 
depth  of  120  feet  by  a  shaft  and  drifts  turned  off  at  the  80-foot  level. 

The  Ohio  and  Mayflower  claims  are  being  opened  by  Connors  & 
Stevens.  Some  development  work  was  done  in  1913,  but  at  the  time 
of  visit  neither  of  the  workings  was  accessible. 

Northwest  of  the  Mizpah  claim,  at  an  elevation  of  1,980  feet,  George 
Perrault  has  located  the  Minnie  and  Aroostook  claims  and  made  a 
sxurface  opening  on  a  ledge  striking  N.  80°  W.  and  dipping  60°  S. 
At  the  time  of  visit  the  workings  were  caved  and  could  not  be  ade- 
quately examined.  The  ledge  consists  of  three  or  f  oiu:  nearly  parallel 
veins  of  quartz  inclosing  masses  of  schist,  all  more  or  less  mineral- 
ized. Limonitic  material  taken  from  the  dmnp  is  said  to  occur  in 
veinlike  formation  parallel  to  the  quartz  vein  and  to  contain  small 
amoimts  of  both  gold  and  silver.  Narrow  reticxdating  veinlets  of 
stibnite  occiu:  in  both  quartz  and  schist,  and  a  yeUow-green  stain  of 
antimony  oxide  is  abimdant. 

Near  the  head  of  Fairbanks  Creek  are  a  number  of  other  claims 
which  were  not  visited  in  1913,  as  none  were  in  operation  and  little 
if  any  recent  work  has  been  done.  Some  have  proved  to  be  valueless 
and  others  are  involved  in  htigation. 

T7PFBB  FISH  CBEBK  VALLEY. 
PEARL   CREEK. 

On  the  upper  tributaries  of  Fish  Creek  several  promising  lodes  are 
being  exploited.  (See  fig.  5.)  The  greatest  amount  of  work  has 
been  done  by  Perrault  &  Murphy  on  a  group  of  claims  near  the  divide 
between  Pearl  and  Smallwood  creeks.  On  the  American  claim  an 
inclined  shaft  was  driven  60  feet  along  a  mass  of  quartz  said  to  strike 
N.  50°  E.  and  dip  60°  NW.  At  the  time  of  visit  the  lower  workings 
were  flooded  and  the  shaft  was  timbered,  so  the  relations  could  not 
be  studied.  The  ore  body  is  described  as  a  very  irregular  mass  of 
quartz  ranging  in  thickness  from  6  inches  to  3  J  feet.    Ore  on  the  dump 
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k  prizidpdlj  wbite  i^bny  qoarte  with  few  sulphidfi,  Thnanhirtian 
of  thin  sectioDB  of  the  rock  ahowB  the  quarts  to  cooatain  fragmmtB  of 
qoartnte  and  aohiat  partly  xeplaoed  by  tibtf  "rein  and  altered  to 
oUoiitie  matter.  A  aeiooind  injeetiom  of  quarts  is  ahown  ij  Teinleti 
wliioh  eat  the  main  lode.  Bpedsoam  of  Uaok  qvartaite  liraociA 
cemented  with  white  i^baay  qnarte  are  said  to  come  from  the  upper 
part  of  the  Teni,  which  for  a  depth  of  9  feet  is  made  up  of  this  rode 
TUa  appean  to  be  a  bed  of  quartadte  achiat  which  did  not  admit  of  a 
deanrcatf  open  fracture  hi  the  proceaa  of  vem  fonnatum  bnt  niatead 
was  breodated.  The  tendenoj  of  a  atrong  Tehi  to  qdit  into  stringen 
wlien  it  traTBinwB  quartnie  beds  haa4been  noted  in  oAer  pl^^ 
region. 

The  footwaH  of  the  quarts  body  ia  a  aone  of.  aohiat  about  3  feet 
wide,  mmeraliied  with  small  atringera  of  quarts.    Yeiy  litile  gold  is 

Tiaibk  in  tibe  hand 
apecimeus,  but  gold 
may  be  panned  frtsa 
neiuAy  any  sanq^  of 
the  Tom  taken  at 
random.  Atthetime 
of  Tint  in  1918  plana 
livere  befaig  made  for 
the  erection  of  a  mill 
in  the  near  future. 

Micliael  Stepovich 
is  prospecting  a  lode 
adjoining  the  Perrault 
&  Murphy  property 
on  the  southwest  and 
has  sunk  a  shaft  38 
feet  deep  on  a  vein 
of  quartz  striking  N. 
70^  E.  and  dipping 
70®  NW.  At  the  time  of  visit  no  work  was  in  progress  and  the  shaft 
was  inaccessible,  but  pieces  of  ore  on  the  dump  showed  the  vein  to 
be  mainly  white  milky  quartz  similar  in  appearance  to  that  on  the 
adjoining  property.  In  the  quartz  vein  are  bunches  composed  essen- 
tially of  arsenopyrite  but  containing  a  little  pyrite.  Fractures  in 
the  sulphide  masses  are  cemented  by  veinlets  of  scorodite  derived 
from  the  alteration  of  the  iron  and  arsenic  minerals. 

MELBA    CREEK. 

On  the  ridge  between  Melba  and  Monte  Cristo  creeks,  tributaries  of 
Fish  Creek  near  its  head,  a  bismuth-bearing  gold  quartz  vein  is  being 
prospected  by  Edward  Yoght.    An  opening  made  on  the  vein  was 


FioTTBE  5.— Sketch  map  showing  location  of  lode  prospects  in  upper 

part  of  Fish  Creek  vaDey. 
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inaccessible  at  the  time  of  visit,  but  samples  taken  from  the  smf  ace 
exposure  show  the  vein  to  be  mainly  quartz  carrying  a  small  amoimt 
of  intergrown  native  bismuth  and  bismuth  sulphide.  The  vein, 
which  is  said  to  be  about  5  inches  thick,  stands  nearly  vertical,  trends 
east,  and  cuts  fine-grained  biotite  granite.  In  the  specimens  col- 
lected particles  of  visible  gold  are  plentiful,  embedded  in  the  bismuth 
minerals  or  in  the  quartz.  Determinations  made  in  the  laboratory 
of  the  Geological  Survey  show  the  presence  of  tellurium.  The 
mineral  in  which  it  occurs  was  not  determined. 

CI4BABY  CREEK  VALUBY. 
WOLF   CREEK   VALLEY. 


The  Pennsylvania  mine  is  situated  on  Wolf  Creek  near  the  Fair- 
banks divide,  at  an  elevation  of  2,100  feet.  (See  fig.  6.)  The  under- 
ground development  consists  of  an  inclined  shaft  146  feet  deep, 
20-foot  drifts  east  and  west  on  the  50-foot  level,  and  several  raises, 
one  of  which  connects  with  the  surface.  A  Little  Giant  mill  with  a 
capacity  of  8  tons  of  ore  a  day  was  built  last  October  near  the  head 
of  Fairbanks  Creek,  half  a  mile  from  the  mine.  Over  100  tons  of  ore 
has  been  milled  from  the  Pennsylvania  and  other  properties.  Water 
for  TnilliTig  is  obtained  from  Fairbanks  Creek  and  for  short  runs  the 
supply  has  proved  plentiful.  Neither  the  mill  nor  the  mine  was  in 
operation  at  the  time  of  the  writer's  visit  in  1913,  and  the  under- 
groxmd  workings  were  not  examined. 

No  fair  tests  have  been  made  to  determine  the  actual  tenor  of  the 
ore,  for  mill  tests  made  in  Fairbanks,  which  yielded  very  high  returns, 
were  made  on  selected  material,  and  the  only  ore  treated  in  the  mill 
near  the  mine  was  waste  from  which  the  high-grade  material  had 
been  picked  for  shipment.  More  rock  must  be  milled  before  the 
value  can  be  determined.    No  production  was  made  in  1913. 


The  Homestake  mine  is  situated  near  the  head  of  Wolf  Creek  at  an 
elevation  of  about  1,500  feet.  The  property  was  located  by  August 
Balzimer  in  1908,  has  been  intermittently  worked  by  the  Homestake 
Mining  Co.,  and  in  the  spring  of  1913  was  leased  to  George  Nightin- 
gale. 

Several  veins,  all  having  a  general  easterly  trend,  were  traced  on 
the  surface  and  a  development  tunnel  was  driven  southward  to  inter- 
sect them  at  depth.  The  greatest  amount  of  work  has  been  done  on 
a  vein  striking  east  and  dipping  45^  S.,  intersected  by  the  tunnel  320 
feet  from  its  mouth.  At  this  point  the  vein  is  barren,  but  a  short 
drift  extending  westward  for  50  feet  along  the  vein  revealed  a  pocket 
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of  very  rich  ore.  The  moi^t  work  haa  been  done  east  of  the  tunnel. 
A  drift  has  been  opened  along  the  vein  for  300  feet  and  s  number  of 
stopes  worked  out,  roughly  outUning  two  ore  shoots  separated  by 
barren  portions  of  the  vein.  At  the  west  end  of  the  drift  the  vein  is 
low  in  gold  content,  but  eastward  from  a  point  90  feet  from  the  main 
tunnel  the  floor  of  the  drift  is  in  ore  for  160  feet.  Beyond  to  the  end 
of  the  drift,  a  distance  of  50  feet,  the  vein  is  barren  and  split  up  into 
stringera.    The  downward  extension  of  the  ore  shoot  has  not  been 
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detcmuned  except  at  one  point  where  an  inclino  along  tha  vein  for  8 
feet  showed  the  vein  to  pinch  out.     (See  fig.  7.) 

At  a  point  135  feet  from  the  mouth  of  the  drift  a  ISO-foot  ruse  to 
the  surface  shows  the  vein  to  be  continuous,  although  much  of  it  is 
barren  of  gold.  This  raise  intersects  another  ore  shoot  30  feet  above 
the  lower  one,  bounded  on  its  upper  limit  by  a  horizontal  fault  with 
no  apparent  displacement  of  the  v&n,  indicating  a  movement  par- 
allel in  <^ection  to  the  strike  of  the  vein.  Stri»  indicate  the  same 
relative  direction  of  movement.  Much  of  the  upper  ore  shoot  has 
been  sloped  out,  proving  a  length  of  at  least  100  feet.    This  ore  shoot. 
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which  is  about  10  foot  thick,  has  a  noarly  horizontal  pitch.  The  van 
is  from  3  inches  to  a  foot  wide  and  avoragca  about  9  inches. 

Tho  biUTon  portioua  of  tho  veiii  between  iho  ore  shoots  differ  but 
liltio  in  gotiorul  uppearaiuro  from  iho  productive  parts,  wluch  can  bo 
dotomiiued  only  by  aampling.  lenses  of  "bull"  quartz  in  tho  country 
rock  appeur  to  be  more  abundant  adjacent  to  the  oro  ahoois  than 
along  tho  leaner  portions  of  the  vein,  and  this  association  13  said 
to  bo  so  general  that  when  drifting  along  a  vein  tho  miners  inter- 
pret an  abundance  of  quartz  lenses  in  the  country  rock  as  evidence 
of  a  rich  portion  of  tho  vein.  Some  of  the  lenses  of  quartz  that  aro 
cut  by  veins  are  mineralized  and  are  hard  to  distinguish  from  the 
later  vein  quartz. 

The  main  tunnel  has  been  driven  for  750  feet  and  has  cut  three 
other  small  vems.  One  near  the  moulh  dips  steeply  to  the  north. 
About  600  feet  from  the  mouth  of  the  ttmnei  a  quartz  vein  striking 
N.  60°  W.  and  dipping  45°  NE.  was  cut  and  drifted  along  for  100 
feot.  It  averages  a  foot  in  width  but  locally  widens  and  narrows. 
At  Iho  face  of  the  drift  it  pinches  to  a  gouge  seam.  Movement  has 
occurred  along  tho  walls  of  the  vein,  and  in  one  place  tho  vein  is 
faulted  with  small  displacement.  At.  the  face  of  the  tunnel  is  a 
stringer  vein  dipping  south. 

The  vein  matter  is  composed  of  iron-stained  crystalline  quartz 
wilh  mimy  open  spiiccs.  Sulphides  are  not  abundant.  Stibnite 
forms  in  isolated  bimchee  in  the  vein,  and  pyrit©  and  chalcocite,  the 
blaj'k  sulphide  of  copper,  occur  sparingly.  Specimens  taken  from  the 
dump  show  a  parallel  intergrowtb  of  quartz  and  bladed  crystals  of 
chalcocite,  giving  tho  vein  a  granitic  texture.  Associated  with  the 
chalcocite  aro  blue  and  green  incrustations  of  copper  carbonate,  and 
throughout  the  vein  are  vugs  and  voinlets  of  limonite,  oxidation 
products  of  the  original  vein  minerals.  The  microscope  shows  a  mi- 
nute system  of  parallel  fractures  in  the  quartz  resembling  cleavage. 
Portions  of  the  vein  containing  the  copper  minerals  are  said  to  be 
the  richest  in  gold.  Particles  of  ^-isihle  gold  occur  in  the  quartz  but 
are  not  numerous. 

Tho  localization  of  the  gold  bi  high-grade  ore  shoots,  if  such  ore 
bodies  are  carefully  delimited,  makes  milling  costs  less  than  if  the 
same  amount  of  gold  were  uniformly  distributed  throughout  the 
vein. 

REXAI.I.  VINE. 

The  Rexall  mine,  adjoining  tho  property  of  tho  Homestake  Mining 
Co.,  is  being  developed  by  Horton  &  Solomon,  It  was  located  in 
1910  on  a  S-foot  quartz  vein  striking  N.  25°  E.  and  dipping  about 
2.5°  NW.  A  tunnel  was  driven  along  the  vein  for  140  feet  to  an 
intersecting  east-west  vein,  to  the  devdopment  of  which  subsequent 
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work  has  been  confined.  A  drift  has  been  carried  for  500  feet  along 
this  vein,  giving  a  back  of  ore  of  175  feet.  Several  upraises  and 
winzes  have  been  opened,  blocking  out  stopes  of  ore,  some  of  which 
have  been  worked  out. 

The  vein  material  is  essentially  quartz  with  few  sulphides.  Along 
the  hanging  wall  of  the  smaller  vein,  which  is  12  to  18  inches  thick, 
is  an  inch  or  more  of  gouge,  and  associated  with  it  are  narrow  gash 
veins — lenses  of  quartz  connected  by  veins  of  gouge. 

A  Joshua  Hendy  mill  was  installed  in  the  fall  of  1912.  The  mill 
has  two  stamps  of  1,000  pounds  each,  with  an  8-inch  drop,  and  is 
equipped  with  a  Blake  crusher.  The  ore  is  trammed  from  the  work- 
ings to  the  ore  bins  and  automatically  fed.  An  Otto  gasoline  engine 
furnishes  power  to  nm  the  mill  and  to  pump  1,000  gallons  of  water 
an  horn*  for  the  mill,  at  an  expense  of  $14  each  24  hours  for  gasoline 
and  cylinder  oil.  This  is  the  only  mill  in  the  district  that  uses  gaso- 
line for  fuel,  and  its  comparative  efficiency  is  being  watched  with 
interest  by  other  operators.  Water  for  the  mill  is  pumped  from  a  well 
beneath  the  engine  room. 

CHATHAM  CBEEK  VALLEY. 
CHATHAM  HIHE. 

The  Chatham  mine,  near  the  head  of  Chatham  Creek,  is  on  a  vein 
averaging  6  to  18  inches  wide,  which,  previous  to  imdergroimd  work, 
was  prospected  by  surface  pits  for  a  distance  of  500  feet.  The  vein, 
which  is  located  on  the  north  slope  of  the  valley,  strikes  N.  60°  W., 
nearly  parallel  to  the  contour  of  the  hill,  and  dips  65°-80°  SW.  A 
development  tunnel  203  feet  long  cuts  the  vein  about  95  feet  below 
the  siu^ace,  and  from  this  point  drifts  400  and  500  feet  long  have  been 
driven  northwest  and  southeast,  respectively,  along  the  vein.  Raises 
were  started  every  35  feet  and  several  have  been  extended  to  the  siu*- 
f ace,  blocking  out  stopes  of  ore.  Eastward  for  a  distance  of  over  400 
feet  from  a  point  175  feet  west  of  the  face  of  the  main  tunnel  nearly 
all  the  ledge  from  the  main  drifts  to  the  surface  has  been  taken  out. 
The  ore  is  extracted  by  stoping  upward  from  the  drifts  and  shooting 
the  rock  down. 

The  vein  material  is  essentially  quartz  with  low  sulphide  content. 
Wherever  examined  it  was  from  6  to  J  8  inches  wide,  but  along  the 
surface  for  a  short  distance  in  a  portion  now  mined  out  the  vein  is 
said  to  have  been  only  a  seam  of  gouge.  A  narrow  vein  of  stibnite 
striking  east  and  dipping  south  cuts  the  main  vein  in  the  east  drift 
about  150  feet  from  the  main  timnel.  East  of  this  stibnite  vein  for 
about  200  feet,  midway  between  the  drift  and  the  surface,  a  rich 
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shoot  of  ore  occurring  in  a  horizontal  lenticular  mass  was  mined  out. 
Its  association  with  the  stibnite  vein  suggests  a  relationship,  although 
no  enrichment  of  the  quartz  vein  was  noted  along  the  intersection  of 
the  two  veins  at  other  places. 

Movement  parallel  to  the  strike  of  the  vein  has  produced  horizontal 
striations  along  the  waUs  but  has  not  involved  the  vein  to  any  great 
extent;  although  one  displacement  of  16  feet  occurs  along  an  east-west 
fault  which  cuts  the  vein  on  the  west  drift  about  200  feet  from  the 
tunnel. 

Although  the  value  of  the  ore  varies  from  place  to  place,  no  very 
rich  bonanzas  are  known  to  occur  in  the  vein,  but  considerable  bodies 
of  paying  ore  showing  nearly  imiform  tenor  have  been  blocked  out, 
and  the  vein  as  far  as  worked  has  had  few  barren  portions,  so  that 
practically  all  the  rock  mined  can  be  milled.  The  downward  exten- 
sion of  the  ore  body  has  not  been  determined. 

The  ore  is  trammed  from  the  workings  and  temporarily  placed  in 
ore  bins  near  the  mine  and  taken  to  the  mill  by  a  downhill  wagon  haul 
of  over  a  mile.  From  the  ore  bins  at  the  mill  it  is  automatically  fed 
into  the  hoppers  and  crushed  to  pass  a  40-mesh  screen  before  flowing 
over  the  plates.  The  mill  is  a  Joshua  Hendy,  equipped  with  two 
batteries  of  1,000-poimd  stamps  each.  A  6-foot  riffle  box  and  double 
amalgam  traps  are  \ised  to  catch  any  gold  that  passes  the  plates. 

PIONEER  MUTE. 

Tlio  Pioneer  mine  is  located  on  Chatham  Creek  a  quarter  of  a  mile 
below  tlie  mouth  of  Tamarack  Creek.  The  property  was  located  as 
the  Blue  Bell  lode  in  1903,  but  little  work  was  done  until  1908,  when 
it  was  developed.  The  property  was  not  examined  in  1913,  for  the 
mine  was  not  in  operation  and  the  underground  workings  were  inac- 
cessible. 

Since  the  completion  of  the  mill  in  the  fall  of  1912  the  Pioneer  Min- 
ing Co.  has  milled  200  tons  of  its  own  ore  besides  considerable  ore  from 
other  properties.  The  mill  is  a  Joshua  Hendy  and  has  five  1,000- 
pomid  stamps,  dropping  100  times  a  minute.  The  ore  is  trammed  300 
feet  to  the  mill,  where  the  fine^  are  automatically  fed  into  the  hopper 
and  the  coai^ser  material  is  shoveled  into  the  crusher.  The  pulp  flows 
over  two  1 0-foot  amalgam  plates  placed  tandem,  giving  a  plate  surface 
20  feet  long.  An  amalgam  trap  and  auxihary  riffles  fitted  "with  cocoa 
matting  are  iLsed  but  are  said  to  be  imnecessary.  Assays  on  the  tail- 
ings show  them  to  contain  from  50  cents  to  $3  a  ton.  No  concen- 
trator is  used.  Water  for  the  mill  is  obtained  in  summer  from  Chat- 
ham Creek  and  in  winter  is  pumped  from  an  abandoned  shaft  which 
serves  the  purpose  of  a  well. 
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On  the  Gladstone  claim,  one  of  a  group  belonging  to  the  Jupiter- 
Mars  Consolidated  Mining  Co.,  situated  half  a  mile  northeast  of  the 
Pioneer  mine,  at  an  elevation  of  1,700  feet,  some  ore  has  been  pro- 
duced, but  no  work  was  in  progress  in  1913  and  the  workings  were 
inaccessible.  Two  tunnels  were  driven  to  open  a  flat-lying  vein 
which  dips  south  into  the  hill.  East  of  the  timnel  a  shaft  was  sunk 
125  feet  to  the  vein  and  112  feet  of  drifts  turned  oflf.  The  ore  was 
treated  at  the  Pioneer  mill. 

A  small  production  of  ore  is  reported  from  the  Empire  group  of 
claims,  adjoining  the  Jupiter-Mars  property.  Last  winter  a  lease 
was  taken  on  four  claims  of  this  group  by  Foster  &  Hungerford,  who 
took  out  14  tons  of  ore.  No  work  was  in  progress  at  the  time  of  visit 
in  1913,  and  the  prospect  was  not  examined. 

On  the  Sunrise  claim,  at  the  junction  of  Cleary  and  Chatham  creeks, 
a  vein  trending  east  and  dipping  25°  S.  has  been  prospected  by  several 
open  cuts  and  an  adit  that  cuts  the  vein  at  a  point  25  feet  from  the 
mouth  of  the  opening,  where  a  short  drift  was  turned  oflf  to  the  west. 
The  lode  is  about  a  foot  thick  and  is  composed  of  ribbons  of  rusty- 
looking  quartz  with  wide  seams  of  blue  gouge  and  included  lenses  of 
schist.  Fresh  breaks  show  the  quartz  to  be  opaque  and  duD,  and  no 
sulphides  are  apparent  in  the  vein  material.  Cavities  in  the  quartz 
are  filled  with  limonite.  On  the  dump  are  specimens  of  quartz  im- 
pregnatoil  with  stibnite  and  containing  veinlets  and  coatings  of  anti- 
mony oxide,  different  from  any  rock  seen  in  the  vein.  The  face  of 
the  inclined  adit  was  flooded  with  water  so  that  the  opening  was 
inaccessible  30  feet  from  the  mouth. 

BEDROCK   CREEK   VALLEY. 
BHODES-HALL  KIHE. 

Active  work  has  been  continued  on  the  Rhodes-Hall  property, 
which  continues  to  be  the  principal  producer  of  the  district.  The 
vein  is  composed  essentially  of  quartz  with  few  sulphides  and  aver- 
ages about  12  inches  in  width.  The  mine  has  been  developed  by 
throe  adits,  which  with  underground  connections,  drifts,  and  cross- 
cuts represent  over  3,000  feet  of  work.  The  main  tunnel  has  been 
driven  along  the  vein  for  1,280  feet,  and  about  500  feet  of  auxiliary 
openings  has  beea  made.  From  this  adit  an  incUned  shaft  was  sunk 
along  the  vein  for  112  feet,  and  at  the  70-foot  level  and  at  the  bottom 
of  the  incline  drifts  were  turned  oflf  aggregating  nearly  1,000  feet  in 
length.  The  Penrose  tunnel  has  opened  the  vein  for  280  feet.  It 
is  140  feet  above  the  main  tunnel  and  is  connected  with  it  by  a  160- 
foot  winze.  Much  of  the  ore  included  between  these  two  timnels  has 
been  taken  out. 

60553°— Bull.  592—14 ^22 
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Last  October  an  electric  pump  was  installed  to  remove  the  wst«r 
which  collects  on  the  lower  levela.  It  is  operated  continually  wnJ 
pumps  over  50,000  gallons  a  day.  The  water  thus  obtained  is  used 
in  the  mill  but  is  unsatisfactory,  as  tho  scale  wliich  it  forms  on  the 
boilere  and  heaters  is  very  troublesome. 

tahasa  quabtz  *  Hn>&Ainjc  mBma  oo.'s  cuums. 

A  group  of  claims  belonging  to  the  Taotma  Quartz  &  Hydraulic 
Mining  Co.  and  located  on  Bedrock  Croek  south  of  the  Rhodes-HaU 
property  is  being  worked  by  Antone  Goeasmann,  The  location  of  the 
claims  was  made  on  a  north-aouth  vein  and  two  nearly  parallel  ones 
striking  N.  75°  W.,  which  have  been  opened  in  a  number  of  places. 

In  the  summer  of  1913  work  on  this  property  was  confined  to  sur- 
face trenching  of  the  richer  portions  of  the  veins.  This  serves  the 
double  purpose  of  prospecting  the  lead  and  producing  high-grade  ore 
for  shipment.  The  method  of  working  ia  to  uncover  the  vein  along 
the  surface  and  to  sample  it  constantly  by  crushing  the  rock  and 
panning  it  to  determine  the  gold  content.  The  richer  portions  thus 
determined  are  taken  out  to  a  depth  of  about  10  feet  and  are  hand 
picked  and  sacked  ready  for  shipment.  The  rejected  rock  is  stored 
for  future  treatment  in  case  a  mill  is  installed  on  the  property  or 
facilities  are  provided  for  treating  lower-grade  ore.  A  shipment  of 
4i  tons  of  ore  wtvi  treated  at  the  Pioneer  mill  and  another  lot  of 
4  tons  was  ready  for  shipment  in  August,  1913. 

lACSSOH  CLAmS. 

The  Jackson  lodes  are  located  on  the  ridge  between  Bedrock 
and  Tamarack  creeks,  about  a  quarter  of  a  mile  northwest  of 
bench  mark  2301 .  On  the  Silver  King  claim  a  shallow  opening  has 
exposed  a  flafr-lying  lode  about  a  foot  thick,  paraUel  to  the  fohation 
of  tho  schist.  The  lode  is  bordered  by  ribbons  of  quartz  with 
stringers  of  pyrite,  arsenopyrite,  and  derived  products.  The  center 
is  composed  essentially  of  sulphantimonite  of  lead.  Teats  made 
on  this  mineral  showed  it  to  carry  considerable  silver.  Small  masses 
of  associated  pyrite  and  arsenopyrite  have  been  largely  altered  to 
scorodite. 

On  the  Your  Jim  and  Our  tHm  claims,  a  abort  distance  below  the 
open  cut  on  the  Silver  King  claim,  a  prospect  tunnel  has  been  driven 
428  feet  in  quartzite  schist.  About  70  feet  from  the  mouth  the  tunnel 
cut  a  quartz  stringer  which  contains  gold  and  silver.  The  tunnel 
also  cut  a  series  of  nearly  east>-west  parallel  faults  that  dip  steeply 
to  the  south.  Narrow  seams  of  gouge  along  the  fault  planes  are  said 
to  contain  considerable  gold.  A  zone  of  crushed  quartz  and  blue 
gouge  bordering  a  fault  300  feet  from  the  mouth  of  the  tunnel  contains 
iea^'y  concentrates  but  no  Ereo  gold. 
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On  the  east  side  of  the  ridge  between  Willow  and  Bedrock  creeks, 
near  the  crest,  at  an  elevation  of  2,025  feet,  some  work  has  been  done 
on  a  lode  supposed  to  be  the  same  vein  that  is  being  opened  on  the 
Emma  claim.  A  shaft  sunk  by  Hess  &  Burnett  last  winter  was  flooded 
and  inaccessible,  and  no  information  r^arding  the  deposit  was  pro- 
cured. On  the  dump  were  pieces  of  quartz  containing  stibnite 
and  considerable  pyrite  and  limonitic  material. 

WILLOW   CREEK   VALLEY. 
TOLOVAVA  inVZ. 

The  Tolovana  mine  is  on  Willow  Creek  about  300  yards  from 
the  mouth.  The  main  development  work  has  been  done  on  an 
eastward-trending  vein  which  dips  60°  S.  A  short  distance  above 
the  mill  the  vein  has  been  opened  by  a  tunnel  which  has  been  driven 
eastward  along  the  vein  for  a  distance  of  330  feet  and  by  a  number  of 
short  crosscuts.  Two  inclines  sunk  along  the  vein — one  a  shaft  at 
the  mouth  of  the  tunnel  and  the  other  a  winze  95  feet  from  the 
mouth — are  connected  at  the  100-foot  level  by  a  drift,  and  the  block 
of  ore  between  these  openings,  9,500  square  feet  in  area,  has  been 
taken  out  and  milled.  Another  drift  was  extended  eastward  from  the 
eastern  winze  along  the  vein  on  the  50-foot  level  and  a  short  winze 
was  started  at  the  eastern  face  of  the  drift.  Considerable  ore  has 
been  stoped  out  above  the  workings  of  the  main  tunnel  and  the 
50-foot  level. 

The  lode  is  composed  of  stringers  of  quartz  inclosing  lenses  of 
schist.  The  quartz  is  duU  and  opaque  and  contains  few  open  cavities. 
The  gold  is  native  but  appears  to  be  associated  with  the  stibnite  that 
occurs  scattered  through  the  vein  in  needle-like  forms.  The  quartz 
stringers  are  frozen  to  the  coimtry  rock,  and  the  rock  mined  and  milled 
as  ore  therefore  contains  besides  the  quartz  the  included  mineralized 
horses  of  schist  and  considerable  wall  rock,  all  more  or  less  impr^- 
nated  with  gold-bearing  sulphides. 

Northeast  of  the  Tolovana  mill,  on  the  Tolovana-Stibnite  claim, 
another  stibnite-bearing  vein  has  recently  been  prospected.  A  shaft 
was  sunken  an  eastward-trending  vein  for  100  feet,  and  at  the  50-foot 
level  drifts  were  turned  off  to  the  east  and  west  for  50  and  30  feet, 
respectively.  A  raise  24  feet  west  of  the  shaft  connects  the  50-foot 
level  and  the  surface,  and  the  block  of  ore  thus  outhned  has  been 
stoped  out  and  milled.  No  further  work  has  been  done  on  this  prop- 
erty, although  the  amoimt  of  gold  obtained  in  the  mill  run  shows  the 
lode  to  be  workable  ore.  The  vein  is  composed  of  quartz  with  con- 
siderable stibnite  and  lesser  amounts  of  other  sulphides.  Yellow 
antimony  oxide,  in  places  stained  red  and  brown  by  miztures  of  other 
alteration  products,  is  common. 
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The  most  promising  Toin  on  the  property  is  one  recently  uncovered 
and  at  the  time  of  visit  just  being  opened.  The  vein  strikes  east  and 
the  surfa<re  dips  50°  S.  It  is  neiirly  ])arallel  to  the  main  vein  in  tbc 
mine.  It  is  being  opened  by  a  shaft  from  which  drifts  will  be  driven 
east  and  west  to  prospect  the  vein,  and  if  results  wanant  it  a  crosscut 
will  be  run  from  the  mine.  The  lode  is  a  strong  vein  of  quartz  from 
18  inches  to  3  feet  wide  with  two  well-defined  walls  separated  from 
the  vein  by  gouge  seams.  It  thus  differs  notably  from  the  stringer 
lode  exposed  in  the  mine. 

The  surface  outcrops  show  considerable  stibnite  occurring  as  irr^- 
ular  veinlcts  and  masses  consisting  of  needle-like  crystals.  Particles 
of  visible  gold  are  common  in  both  stibnite  and  quartz.  Assays  on 
the  surface  portion,  considered  by  the  operators  to  bo  a  fair  sample 
of  the  vein,  showed  a  high  gold  content. 

In  September,  1912,  a  2-stamp  Nissen  mill  replaced  the  Huntington 

mill  originally  used  and  was  run  for  two  months.     Since  that  time 

it  hiis  been  used  only  for  making  test  runs,  but  it  is  hoped  that  the 

opening  of  the  recently  discovered  vein  will  furnish  a  constant  supply 

I  of  ore,  so  that  the  mill  can  bo  run  continuously. 


W     The  Emma  claim  ia  on  the  east  side  of  Willow  Creek,  near  the  head, 

at  an  elevation  of  "J, 100  feet.  An  east-west  vein  has  been  opened  by 
an  inclined  shaft  60  feet  deep,  from  which  drifts  30  and  70  feet  long 
have  been  turned  off  to  the  east  and  west,  respectively.  On  the  sur- 
face the  vein  dips  60°  S.,  hut  in  depth  it  flattens  to  45°.  The  vein 
where  exposed  in  the  workings  is  composed  of  4  to  12  inches  of  quartz 
■with  well-defined  walls  and  thin  gouge  and  separates  readily  from  the 
inclosing  rock.  Fine  jjarticles  of  visible  gold  appear  in  specimens  of 
the  ore.  Tlie  vein  has  been  traced  by  surface  pits  for  several  hundred 
feet,  and  near  the  creek  an  opening  was  made,  wliich  is  now  caved  in. 
Ajiother  tunnel  is  being  driven  to  crosscut  the  vein  and  cormect  with 
the  underground  workings,  thus  prospecting  the  lode  for  a  consider- 
able distance  and  providing  nn  adit  for  the  removal  of  ore. 

CLEARY    CREEK   ABOVE    WILLOW    CREEK. 

iTEWSBOT  ums. 

A  quarter  of  a  mile  south  of  tho  saddle  between  the  heads  of  Cleary 
and  Lust  Chance  creeks  the  Newsboy  mine  is  being  developed  on  a 
vein  that  trends  about  northeast  and  dips  73°  iS"W.  The  under- 
ground development  consists  of  an  inchned  shaft  parallel  to  the  vein, 
drifts  on  the  60,  115,  150,  215,  and  315  foot  levels,  and  connecting 
winzes  andstopes.  Alargestope  extends  northeastward  from  the  shaft 
tor  75  feet  and  is  connected  with  the  lower  level  by  a  winze,  blocking 
out  a  quantity  of  ore. 
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The  115-foot  level  extends  140  feet  southwest  and  100  feet  north- 
east of  the  shaft,  and  much  of  the  ore  between  it  and  the  150-foot 
level  has  been  taken  out.  A  few  feet  east  of  the  shaft  the  vein  splits 
into  two  large  branches  and  a  number  of  smaller  ones  inclosing  con- 
siderable schist.  At  this  place  the  vein  reaches  a  thickness  of  14 
feet.  The  entire  ledge  including  the  schist  horses  is  mineralized,  and 
all  the  rock  taken  out  is  milled. 

The  150-foot  level  has  been  driven  200  feet  northeast  and  140  feet 
southwest  of  the  shaft. 

On  the  215-foot  level  drifts  extend  225  feet  southwest  and  175  feet 
northeast.  Northeast  of  the  shaft  this  level  is  connected  with  the 
upper  level  by  several  winzes,  blocking  out  a  number  of  sections 
of  ore. 

No  work  was  being  done  on  the  315-foot  level  at  the  time  of  visit. 
About  250  feet  of  drifts  have  been  turned  off,  but  they  are  flooded 
with  water  and  inaccessible.  This  level  is  now  used  as  a  reservoir. 
All  seepage  water  from  the  mine  is  allowed  to  collect  there  and  is 
pumped  out  as  needed  during  the  winter.  Water  for  summer  use  is 
obtained  from  a  spring  near  by. 

A  5-stamp  Hendy  mill  was  installed  at  the  mine  in  the  fall  of  1911 
and  for  the  first  year  was  run  with  water  pumped  from  the  mine,  but 
this  supply  proved  inadequate,  so  the  mill  was  moved.  It  now  stands 
600  feet  below  the  mine,  on  the  north  bank  of  Cleary  Creek,  on  placer 
claim  ''No.  11  above."  Water  for  the  mill  is  pumped  from  a  well 
near  the  present  site.  The  ore  is  brought  from  the  mine  by  wagons, 
a  distance  of  nearly  a  mile.  It  is  planned  to  drive  a  tunnel  from  a 
point  near  the  present  site  of  the  mill  along  the  vein  on  the  600-foot 
level  and  eventually  to  connect  with  the  present  workings.  This 
would  determine  the  continuity  and  gold  content  of  the  ledge  and 
reduce  operating  expenses  by  lessening  a  long  wagon  haul  and  the 
power  necessary  to  lift  ore  to  the  surface. 

The  vein  is  composed  of  dull  granular  quartz  and  contains  a  large 
amount  of  sulphides.  It  -varies  in  width  from  a  few  inches  to  14  feet 
and  includes  many  horses  of  schist.  The  tenor  of  the  ore  mined 
varies  considerably,  depending  in  large  part  on  the  amount  of 
included  wall  rocks. 

OTHER  PB0PSSTIB8. 

The  Newsboy  Extension  mine  has  not  been  operated  for  some  years 
and  the  underground  workings  are  flooded. 

A  group  of  claims  on  the  ridge  between  the  heads  of  Willow  and 
Cleary  creeks,  south  of  the  road  leading  to  the  Newsboy  mine,  at  an 
elevation  of  2,400  feet,  has  been  prospected  by  a  number  of  openings. 
An  old  tunnel  and  shaft  were  both  caved,  and  pits  recently  opened 
were  filled  with  water,  so  that  little  could  be  learned  of  the  relations. 
Pieces  of  quartz  on  the  dumps  showed  little  or  no  sulphide  minerali- 
zation. 
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BIJ>OBADO  OKBEK  VAIXBY. 

On  the  headwaters  of  the  various  branches  of  Last  Chance  Creek, 
the  main  tributary  of  Eldorado  Creek,  a  little  prospecting  has  shown 
the  presence  of  a  number  of  gold-bearing  lodes. 

Tlie  Sunrise  claim,  east  of  the  Newsboy  mine,  at  an  elevation  of 
1,975  feet,  has  been  prospected  by  a  number  of  surface  pits.  The 
openings  could  not  be  examined  in  1913  on  account  of  the  dirt  and 
water  which  had  accumulated.  On  the  dumps  were  fragments  of 
quartz  which  apparently  occurs  in  narrow  stringers  in  the  schist. 

About  a  quarter  of  a  mile  south  of  the  Newsboy  shaft,  at  an  eleva- 
tion of  2,100  feet,  is  the  Rose  claim,  which  has  been  prospected  by  L. 
Goyett  and  others.  At  the  time  of  visit  the  undei^ound  workings 
were  flooded  and  only  the  surface  exposures  could  be  examined.  A 
4-foot  vein  of  quartz  striking  N.  10®  E.  and  dipping  west  has  been 
opened  by  an  inclined  shaft  which  follows  the  vein  for  50  feet.  From 
the  bottom  of  the  incline  a  vertical  shaft  was  sunk  25  feet  deeper  and 
a  20-foot  crosscut  run  to  the  vein,  which  at  this  place  is  reported  to 
be  8  feet  thick.  Ore  from  this  part  of  the  vein  is  composed  of  glassy 
quartz  with  considerable  pyrite  and  arsenopyrite.  No  accurate 
figures  were  obtained  to  show  the  quantity  of  gold  contained,  but 
specimens  of  this  ore  crushed  and  panned  by  the  writer  yielded  a  good 
showing  of  colors.  The  gold  is  said  to  be  concentrated  in  rusty  frac- 
tures which  penetrate  the  quartz. 

On  the  same  claim  an  8-inch  vertical  vein  striking  N.  70°  W.  has 
beon  opened  by  a  shallow  pit  near  the  sliaf  t  house  and  has  been  traced 
westward  for  some  distance.  The  vein  is  glassy  quartz  wdth  con- 
siderable arsenical  pyrite. 

The  workings  on  the  Thompson  claim  are  half  a  mile  west  of  the 
Rose  shaft,  at  an  elevation  of  1,775  feet.  A  24-inch  vein  of  quartz 
was  first  opened  for  15  feet  by  a  vertical  shaft,  and  40  feet  below  the 
mouth  of  the  shaft  a  tunnel  was  started  to  cut  the  lode  at  this  depth 
but  was  driven  nearly  parallel  to  it  for  100  feet.  A  crosscut  turned 
off  for  20  f(M^t  in  the  direction  of  the  vein  opened  a  5-inch  quartz 
stringer  l)ut  failed  to  locate  the  large  vein  exposed  on  the  surface. 
The  country  rock  is  black  mica  schist  and  black  grapliitic  schist. 
Both  the  quartz  stringer  and  the  adjacent  wall  rock  are  said  to  contain 
gold. 

The  Hidden  Treasure  claim,  located  in  1909  by  L.  Goyett,  is  near 
the  main  forks  of  Last  Chance  Creek,  at  an  elevation  of  1,350  feet. 
The  east  end  of  the  claim  joins  the  Newsboy  property.  A  tunnel  was 
driven  250  feet  on  this  claim  to  open  a  mineralized  fault  zone.  Hori- 
zontal movement  in  an  east-west  plane  is  indicated  by  the  direction 
of  grooves  pr'>duced  along  vertical  pohshed  walls.  Gash  veins  have 
been  deposited  along  fractures  as  nonpersistent  lenses  of  quartz, 
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fonmng  a.  stiingar  lode  which  does  not  extend  to  the  face  of  the  work- 
ings but  seema  to  pitch  beneath  the  level  of  the  tunnel.  Tlie  vertical 
range  of  mineralization  has  not  been  determined.  Gold  may  be 
panned  from  the  quartz  stringers  and  included  schist,  but  the  exact 

value  of  the  rock  is     

not  known.  A  mill 
run  was  made  on  a 
shipment  of  ore  taken 
near  the  mouth  of  the 
tunnel,  but  no  re- 
turns were  obtained, 
as  the  amalgam  was 
lost. 


Near  the  head  of 
Dome  Creek  (see  fig.  8) 
is  a  group  of  clums 
which  has  attracted 
unusual  attention, 
owing  to  the  reports 
of  high-grade  ore  pro- 
duced. The  property 
has  been  developed 
xmder  lease  by  several 
companies  and  is  now 
held  by  the  Rehance 
Mining  Co.,  but  Capt. 
W.  L.  Spaulding,  one 
of  the  locators,  has, 
with  various  associ- 
ates, been  the  princi- 
pal operator,  and  the 
property  locally  bears 
his  name.  On  the  ex- 
piration of  theSpauld- 
in  g  -  Ronan  -  Cunning- 
ham lease  the  property 
was  taken  over  by  Spaulding  &  Brumbaugh,  who,  imder  the  name  of 
the  Soo  Mining  Co.,  are  developing  the  Soo  and  adjoining  claims 
under  lease  from  the  Reliance  Mining  Co,  A  por^n  of  the  Wild 
Rose  claim  is  leased  to  McGillvray  &  BUis. 
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Location  was  made  on  two  east-west  veins  which  are  nearly  parallel 
but  converge  toward  the  east  and  also  with  depth.  The  northern 
vein  is  named  the  Soo  vein  and  the  other  one  the  Wild  Rose.  Inter- 
secting these  two  at  about  45**  is  the  chief  vein,  which  dips  50°  NW. 

The  Wild  Rose  vein  has  been  developed  by  an  inclined  shaft  which 
follows  the  vein  for  100  feet  on  the  end  line  between  the  Wild  Rose 
and  Soo  claims.  On  the  Soo  claim,  the  principal  producer  of  the 
group,  drifts  440  and  300  feet  long  have  been  turned  off  to  the  east 
on  the  50-foot  and  100-foot  levels,  respectively,  and  the  vein  has  been 
mined  out  and  milled  between  the  surface  and  the  60-foot  le^el  for 
350  feet  east  of  the  shaft  and  between  the  50  and  100  foot  levels  for 
200  feet.  Most  of  this  work  has  been  done  since  December,  1912. 
The  vein  has  been  traced  westward  by  a  short  drift  on  the  100-foot 
level  on  the  Wild  Rose  claim,  and  it  is  also  being  developed  by  an 
inclined  shaft  on  the  same  claim.  At  the  time  of  visit  in  1913  this 
shaft  was  down  60  feet  and  drifts  had  been  run  from  the  bottom  for 
15  feet  on  the  vein  in  both  directions. 

Faulting  has  displaced  the  vein  in  a  number  of  places.  Near  the 
surface,  in  a  stope  now  mined  out  and  filled  with  waste,  the  vein  was 
displaced  for  some  distance  along  a  fault  fissure  vein,  and  in  the 
lower  level  a  number  of  nearly  parallel  faults  have  broken  the  vein 
into  irregular  blocks  connected  by  seams  of  gouge  caused  by  drag 
along  fault  planes,  and  the  same  stresses  have  sheared  the  small 
fault  blocks,  causing  movement  along  a  system  of  minute  parallel 
planes.  This  morement,  in  places  at  least,  wiis  later  than  the  sulphide 
minoraUzation  and  has  involved  particles  of  both  stibnite  and  gold. 

Sulphides  are  not  abundant,  but  small  bunches  of  stibnite  witli  a 
Uttle  galena  occur  in  the  vein,  and  tetrahedritc  and  sulphides  of 
copper  are  reported.^  The  richest  portions  are  localized  in  ore  shoots 
wliich  appear  to  dip  eastward.  These  rich  portions  of  the  vein  liave 
a  shattered  ai)pearance  and  evidently  have  been  enriched  by  gold- 
bearing  solutions  introduced  later  than  the  formation  of  the  vein. 
Within  the  ore  shoots  are  small  pockets  of  very  rich  ore,  with  many 
fine  aggregates  of  visible  gold.  Locally  the  vein  widens  and  narrows 
both  horizontally  and  vertically,  and  here  and  there  it  pinches  to  a 
mere  seam  of  gouge. 

The  Soo  vein  has  been  prospected  by  a  100-foot  shaft  on  the  line 
between  the  Soo  and  Waterbury  claims  and  by  other  openings,  none 
of  which  were  accessible  at  the  time  of  visit  in  1913. 

The  Soo  Mining  Co.  maintains  two  mills.  Near  the  shaft  of  the 
mine  a  small  mill  of  local  manufacture  is  used  for  making  test  runs. 
It  is  equipped  with  three  stamps  of  250  pounds  eacli  and  has  a 
capacity  of  about  3  tons  of  ore  a  day,  but  its  capacity  is  limited  by 

i  Smith,  P.  S.,  op.  cit.,  p.  179. 
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the  avaUable  water  supply,  which  is  obtained  by  pumping  from  the 
shaft  and  is  sufficient  for  only  three  or  four  hours  a  day.  The  mill, 
however,  serves  its  purpose  for  making  test  runs,  which  are  much 
more  satisfactory  than  assays.  A  Joshua  Hendy  mill  equipped  with 
two  1,000-pound  stamps  is  situated  on  Dome  Creek  half  a  mile  from 
the  mine  and  600  feet  lower  in  elevation.  The  ore  is  crushed  at  the 
mine  and  delivered  by  wagons  to  the  ore  bins  at  the  mill,  where  it  is 
shoveled  into  the  hopper  and  crushed  to  pass  a  40-mesh  screen.  The 
pulp  flows  over  the  plates  into  a  Pierce  amalgamator,  which  catches 
all  quicksilver  and  rusty  gold  that  pass  the  plates.  Water  for  the 
mill  is  taken  from  the  creek.  Bunches  of  pure  sidphides  when 
noticed  in  the  ore  are  not  milled  but  are  thrown  aside  to  prevent 
sliming  the  plates. 

The  mill  was  installed  in  November,  1912,  and  since  that  time  has 
been  able  to  treat  all  the  ore  produced  by  the  property.  The  capacity 
is  about  10  tons  of  ore  in  24  hours.  The  location  was  chosen  as  the 
most  convenient  for  the  water  supply  and  also  with  a  view  to  future 
operations.  The  plan  of  the  operators  is  to  start  a  crosscut  tunnel 
near  the  mill,  at  the  proper  elevation  to  deliver  rock  to  the  ore  bins, 
and  drive  it  northward  to  cut  the  ore  bodies  at  about  the  600-foot 
level.  This  would  prospect  half  a  mile  of  ground,  provide  an  adit 
for  the  removal  of  ore,  and  save  hoisting  and  a  subsequent  downhill 
haul.  It  would  seem  advisable,  however,  to  prove  the  vein  to  a 
greater  depth  before  driving  a  long  tunnel  to  the  lower  levels. 

VAITLT  CBEEK  VALLEY. 

The  Fredericks  mine,  on  the  east  slope  of  Vault  Creek  valley,  was 
not  in  operation  at  the  time  of  visit  in  1913,  although  some  develop- 
ment work  has  been  done  and  a  small  production  is  reported. 

A  vein  on  the  Bunker  Hill  claim,  on  Wildcat  Creek,  was  prospected 
last  spring  and  a  test  run  made  on  a  shipment  of  8  tons  of  ore.  The 
ledge  is  said  to  be  24  inches  wide  at  the  siuiace. 

GOLDSTBEAM  CBEEK  VALLEY. 
ROSE   CREEK. 

On  Rose  Creek,  the  main  tributary  of  Gilmore  Creek,  considerable 
prospecting  has  revealed  a  number  of  quartz  veins,  tut  at  the  time  of 
visit  in  1913  only  one  man  was  working.  Near  the  head  of  the  eastern 
branch  of  the  creek  William  Brown  is  developing  several  claims, 
situated  near  the  contact  of  the  porphyritic  granite  with  schist.  On 
the  west  side  of  the  creek,  about  2,000  feet  above  the  mouth  of 
Evening  Star  Creek,  on  the  Green  Mountain  claim,  a  small  open  cut 
has  been  made  on  a  large  quartz  vein  at  least  15  feet  across.    About 
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GO  feet  to  the  east  a  tunnel  started  to  crosscut  this  vein  h&s  inter- 
sected a  hreccintod  mass  of  schist  with  numerous  local  slips,  contain- 
ing 3raaU  quartz  veins  and  gouge  seams  between  blocks.  Not  enough 
work  has  been  done  to  determine  the  extent  of  the  quartz.  No 
assays  have  been  made,  but  free  gold  can  be  panned  from  the  cnislied 
rock. 

Tile  Woodpecker  claim  lies  in  the  granite  area  southeast  of  the  claim 
just  described.  Here  seven  holes  from  5  to  20  feet  deep  have  dis- 
closed the  presence  of  a  number  of  narrow  seams  of  quartz  and  quartz- 
feldspar  rock.  The  weathered  surface  of  the  granite  is  reported  to 
contain  small  quantities  of  gold. 

Near  the  dome  on  tho  ridgo  between  the  heads  of  the  main  forks 
of  Rose  Creek,  at  an  elevation  of  1 ,825  feet,  a  prospect  hole  has  opened 
a  lode  6  to  8  inches  wide,  striking  N.  30°  E.  and  dipping  70°  NW., 
composed  of  quartz  and  feldspar.  A  J  5-foot  shaft  and  incline  has 
been  put  down  following  the  vein.  A  line  of  prospect  pits  at  right 
angles  to  the  strike  of  this  vein  has  opened  several  other  parallel  veins. 
The  oiJy  result  of  mineralization  apparent  is  a  small  amount  of  stib- 
nite  in  tiny  veinlets.  A  number  of  other  locations  have  been  made 
on  Rose  Creek,  some  on  lenses  of  bright  glassy  quartz  showing  no 
trace  of  metallization. 
■  A  dark-green  schistose  rock  composed  essentially  of  serpentine 
and  magnetite  is  said  to  contain  platinum,  but  no  trace  of  this  metal 
was  found  in  samples  submitted  for  analysis  to  E.  E.  Burlingame  & 
Co.,  of  Denver. 

STEAMBOAT    CREEK. 

On  Steamboat  Creek  several  claims  have  been  located  and  a  little 
development  work  done.  {See  fig.  9.)  These  locations  are  on  the 
fork  entering  from  the  north,  about  a  quarter  of  a  mile  from  its  mouth. 
On  the  east  side  of  the  creek  is  the  Silver  Dollar  claim,  on  which  a 
tunnel  has  been  driven  into  schist  for  a  distance  of  25  feet.  The  only 
result  of  mineralization  apparent  is  a  network  of  tiny  veinlets  of 
quartz  along  joint  and  fracture  planes  in  the  schist.  A  few  cavities 
are  filled  with  limonitic  material,  but  no  visible  gold  or  sulphides  are 
apparent. 

Across  the  creek  on  the  May  Florence  claim  is  an  abandoned  tunnel, 
now  inaccessible,  and  on  the  hillside  above  it  a  shaft  has  been  sunk 
23  feet  vrilh  the  evi<lent  intent  of  connecting  with  the  tunnel.  The 
shaft  is  openeil  along  a  brecciated  mass  of  schist  with  much  blue  gouge 
but  no  quartz  lying  between  two  parallel  faults.  A  cabin  stands  on 
the  property,  but  no  one  was  working  there  at  the  time  of  visit. 
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ORAKITE    CREEE. 


On  the  Birch  £  AndersoQ  property,  on  Granite  Creek  about  three- 
quarters  of  a  mile  above  the  mouth,  the  deyelopments  consist  of  a 
shallow  abaft  and  a  tunnel  390  feet  long  which  intersects  three  pai^ 
allel  lodes.     These  have  a  general  easterly  direction. 

The  most  southerly  lode  i"  a  brecciated  zone  in  the  schist,  healed 
with  numerous  quartz  stringers  strongly  impregnated  with  pyrite  and 
arsenopyrite. 

The  middle  lode,  known  as  the  "blue-clay  lead,"  is  cut  by  the  tun- 
nel 186  feet  from  the  portal.     It  is  a  50-foot  ledge  composed  prin- 
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cipally  of  quartz  inclosing  horses  of  country  rock  and  veined  by 
numerous  seams  of  blue-clay  gouge.  Both  quartz  and  schist  are 
strongly  impregnated  with  pyrite  and  arsenopyrite. 

Extending  for  30  feet  to  the  face  of  the  tunnel  is  the  third  lode, 
composed  of  quartz  carrying  arsenopyrite  and  pyrite  and  specks  of 
free  gold.  The  discovery  was  made  on  this  ledge,  and  a  shaft  was 
sunk  on  it  for  14  feet.  The  tunnel  that  was  run  to  intersect  it  at 
depth  disclosed  the  other  two  lei^es. 

At  the  time  of  vi^it  assays  were  being  made  to  determine  the  value 
of  the  prospacts,  but  the  result  was  not  learned.    The  third  lode  is 
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[  the  only  one  tiiat  is  intereating  the  ownors  at  preaont,  as  the  ores  of 
}  thft  other  two  aro  known  to  be  base,  and  in  tjiis  locality  littlo  interest 
i  now  being  taken  in  other  than  frce-milUng  ores.  Tlio  size  of  tlus 
I  ledge  and  the  flaao  with  which  a  large  amount  of  ore  could  be  extracted 
Liavor  further  exploitation  of  this  pro]>erty. 

TWBt    CRIUBK    VALLEY.  ^ 


A  number  of  locations  have  boon  iaa<lo  at  the  head  of  Twin  Creek, 
h  and  a  little  development  work  has  been  done  by  Nerich,  Jackson  & 
I  Faiilknor.  On  the  AVhito  Elephant  claim  a  20-foot  tunnel  was  driton 
I  but  has  caved  in,  ob3curing  the  relations.  Flat  lenses  of  galena  lying 
\  parallel  with  the  foliation  of  the  schist  are  associated  with  strijigt^rs 
[  of  quartz.  One  such  body  of  galena  measuring  9  by  5  feet  and  5 
I  inches  thick  was  taken  out  and  milled.  It  is  reported  to  have  car- 
I  ried  considerable  silver.  A  littlo  pjTito  occurs  with  tlie  galena.  Al- 
I  teratiou  of  tlio  galena  has  resulted  in  cerusite  and  an  impure  mixture 
I  of  lead  oxide  and  limonite. 


The  Rainbow  mine,  situated  oast  of  Skoogy  Gulch,  is  developed  on 
l-.tsi  IS-inch  nearly  vertical  east-west  quartz  vein  which  occupies  a 
fault  plane  traversing  schist,  quartaite,  and  granite.  Besides  a  short 
drift  on  the  60-foot  level  two  main  drifts  135  feet  and  190  feet  long 
have  been  driven  to  the  east  and  to  the  west  respectively  from  the 
100-foot  level  and  two  chambers  stoped  out. 

Underground  workings  and  surface  prospectii^  have  roughly  out- 
lined the  upper  surface  of  a  pitching  ore  shoot.  Prospect  pits  and 
surface  Izenching  show  the  ore  to  extend  from  the  west  end  of  the 
claim  to  a  point  12  feet  east  of  the  shaft;  beyond  this  point  the  vdn 
is  of  low  tenor.  On  the  100-foot  level  the  ore  extends  to  a.  point  135 
feet  east  of  the  shaft.  Between  these  two  points  the  boundary 
between  ore  and  vein  material  of  very  low  grade  extends  in  an  irregu- 
lar but  definite  line  that  is  35  and  100  feet  distant  from  the  shaft  on 
the  50  and  65  foot  levels  respectively.  To  the  west  ore  has  been 
proved  for  240  feet  on  the  surface  and  190  feet  on  the  100-foot  level, 
and  it  is  assumed  that  the  included  portion  of  the  vein  is  also  ore. 
This  ore  body  thus  appears  to  be  an  eastward-pitching  ore  shoot  with 
a  stope  length  of  at  least  325  feet. 

At  the  time  of  visit  no  work  had  been  done  on  this  property  mnoe 
May,  1913.  Previous  to  that  time  480  tons  of  ore  had  been  shipped. 
A  lO-stamp  Straub  mill  with  an  electric  amalgamator  was  erected 
last  spring  and  an  experimental  run  made  on  45  tons  of  ore,  but  as 
this  was  not  considered  successful  the  mine  was  closed.  It  is  the 
hope  of  the  operators  to  install  a  5-stamp  Hemdy  mill  and  resume 
work  in  the  near  future. 
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HARKATS  OLAXXB. 

Across  the  creek  from  the  Rainbow  mine  a  promising  lode  has  been 
located  on  the  Moonlight,  Simlight,  and  Twilight  claims.  This  prop- 
erty was  taken  over  last  spring  by  Martin  Harrais  and  is  being  actively 
developed.  The  vein  has  been  traced  by  prospect  pits  for  2,500  feet 
and  in  this  distance  shows  no  displacement  through  faulting,  although 
it  is  broken  into  small  irregular  blocks  between  which  some  move- 
ment has  taken  place.  The  vein  strikes  N.  70°  W.  and  dips  steeply 
northeast.  It  cuts  both  quartzite  schist  and  granite,  but  the  proved 
productive  part  lies  wholly  within  the  schist. 

An  ore  shoot  with  a  stope  width  of  at  least  650  feet  extends  across 
parts  of  two  claims.  In  this  ore  body  the  discovery  shaft  has  been 
sunk  to  a  depth  of  50  feet,  and  20  feet  of  drifts  have  been  turned  oflf. 
No  accurate  sampling  has  been  done,  but  rock  taken  at  random  from 
different  parts  of  the  ore  body  is  said  to  contain  gold  in  paying 
quantities.  Over  100  feet  of  tunnel  has  been  driven  to  cut  this  ore 
body  at  depth. 

TTie  average  width  of  the  vein  is  less  than  a  foot,  but  locally  it 
swells  and  pinches,  ranging  from  a  few  inches  to  over  4  feet.  The 
vein  is  composed  of  quartz  with  a  considerable  amount  of  sulphides 
occurring  in  veinlets  that  are  evidently  of  later  origin  than  the  depo- 
sition of  the  quartz.  Gold  occurs  both  in  the  quartz  and  in  the 
sulphides.  Subsequent  to  metallization  the  vein  has  been  brecciated, 
providing  narrow  crevices  in  which  particles  of  gold  have  collected. 

BTTBHET  LODES. 

On  the  east  side  of  Twin  Creek,  below  the  mouth  of  Skoogy  Gulch,  a 
Mr.  Burnet  has  opened  up  some  gold-bearing  quartz.  In  working  a 
narrow  bench  placer  deposit  it  was  discovered  that  the  irregular 
granite  bedrock  and  the  adjoining  bank  contained  gold,  so  as  much 
of  the  weathered  surface  of  ^he  granite  as  could  be  removed  easily 
was  shoveled  into  the  sluice  boxes  with  the  gravel.  This  work  dis- 
closed the  presence  of  a  number  of  parallel  quartz  veins.  The  gold 
in  the  granite  is  thought  to  be  due  to  concentration  from  the  brec- 
ciated surface  portion  of  the  veins. 

The  Burnet  quartz  lode,  on  the  west  side  of  Twin  Creek,  has  been 
opened  by  a  short  open  cut  that  exposes  only  the  weathered  part  of  the 
vein.  The  lode  is  a  flat-lying  body  of  quartz  in  the  center  of  which 
are  lenses  of  galena.  The  quartz  has  many  cubic  cavities  containing 
limonitic  material,  probably  derived  from  pyrite.  Next  to  the  lenses  of 
galena  the  quartz  is  banded  with  alternating  layers  of  limonite.  The 
galena-bearing  lode  is  later  than  at  least  part  of  the  fissuring  which 
followed  the  intrusion  of  the  granite,  as  it  cuts  a  vertical  vein  of  quartz 
which  cuts  the  granite.  An  assay  of  the  galena  is  said  to  show  B: 
rich  silver  content.    Secondary  minerals  which  have  formed 
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the  alteration  of  the  gftlona  are  pyromorphJto  and  cenisite.     ThcM 

occur  as  incrustations  and  are  evidently  of  no  value  as  ore  minerals. 

BEOOOT  otnxjH. 

On  Skoc^y  Gulch  considerable  prospecting  has  been  done,  but  noiu 

of  the  properties  hare  yet  reached  a  producing  stage.  

BSTBH  CRBEK  VAZ.IJ!iT.  ^M 

HUDSON    MINE. 

Little  work  is  being  done  in  the  vicinity  of  Ester  Creek  except  on 
the  Hudson  mine  (see  fig.  10),  located  on  the  ridge  between  Ready 


Fiomi  10.— Sksldi  map  aboirtng  looUlm  o(  lad*  pTotpcats  lo  Estcc  Craak  T*ll*7  (luj  Ttdnlt?. 

Bullion  Creek  and  Moose  Gulch,  at  an  elevation  of  about  1,500  feet. 
A  vertical  shaft  had,  at  the  time  of  visit  in  1913,  been  sunk  180  feet 
and  a  number  of  levels  turned  off.  The  principal  work  has  been  done 
on  the  100-foot  level,  a  plan  of  which  is  shown  in  figure  11.  From 
die  station  20  feet  west  of  the  shaft  the  "big  lead"  has  been  opeoed 
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for  160  feet  north,  to  a  point  where  it  is  abruptly  cut  off  by  a  fault 
perpendicular  to  the  direction  of  the  tunnel  and  dipping  60**  SW. 
A  polished  and  striated  fault  plane  covered  with  gouge  marks  the 
hanging  wall  of  the  ledge,  which  appears  to  be  a  crushed  zone,  15  feet 
wide,  filled  with  stringers  and  lenses  of  quartz  and  masses  of  mineral- 
ized schist  enveloped  in  gouge.  The  footwall  is  less  clearly  defined 
but  is  marked  by  a  seam  of  gouge  along  which  vein  matter  and  wall 


FiouBE  11.— Plan  of  100-foot  level  of  Hudson  mine,  showing  various  lodes. 

rock  easily  separate.  Along  the  fault  that  cuts  off  the  ledge  at  the 
north  end  of  the  drift  a  crushed  zone  2  feet  thick,  similar  to  the  ledge, 
has  been  healed  with  quartz  stringers. 

Another  lode  opened  on  this  level  is  called  the  "spur  vein"  by  the 
miners,  as  it  appears  to  join  the  larger  vein.  It  may  be  an  older  vein 
cut  by  faulting  previous  to  the  formation  of  the  larger  vein.  It  has 
been  opened  by  a  drift  from  the  station  west  of  the  shaft  for  a  dis- 
tance of  200  feet  to  the  south.    It  averages  4  inches  in  width  and  is 
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composed  of  dull,  opaquo  quartz  with  many  open  cavities  into  whieli 
well-formed  quartz  crystals  project.  Many  of  these  crystals  and 
some  fractures  are  covt-red  with  a  black  coating  of  maugaueso  oxide. 
Stibnite,  the  only  sulphide  detected,  occurs  sparingly.  Where  tlie 
vein  traverses  soft  schist  it  ia  nearly  soUd  quartz,  but  in  quartzite 
it  splits  up  into  very  narrow  veinleta  which  are  hardly  distinguishable 
from  the  country  rock.  The  amount  of  gold  in  the  vein  at  such 
places  is  said  to  bo  small.  At  one  locahty  a  quartz  lens  include*!  in 
the  schist  has  been  cut  by  this  vein  and  has  been  mineralized  with 
gold  and  stibnite  by  the  tiny  branches  of  the  anastomosing  quartz 
vein. 

About  100  feet  fi'ora  the  station  a  crosscut  from  this  drift  towani 
the  west  for  30  feet  opened  a  ledge  that  is  probably  tJie  continuatiou 
of  the  "big  lead,"  who&e  strike  would  bring  it  near  this  point.  Xear 
the  end  of  the  drift  a  stringer  was  cut  which  strikes  N,  45°  E.  and 
dips  50°  NW.     It  is  composed  of  brecciatod  iron-stained  quartz. 

Crosscuts  driven  east  of  tliis  drift  and  one  driven  east  of  the  shaft 
have  tapped  in  a  number  of  places  veins  of  quartz,  which  from  their 
position  and  similarity  are  thought  to  be  parts  of  the  same  ledge, 
This  ledge  ia  composed  of  a  number  of  stringers  of  quartz  and  included 
schist.  All  is  more  or  leas  mineralized,  as  well  as  the  inclosing  wall 
rock  for  aeVeral  inches  from  the  vein.  Individual  stringers  show  ft 
variety  of  dip,  but  tbe  lode  maintains  a  general  north-south  trend. 

Tilt]  htiaiore  ia  said  to  occui- j;i  stringois  iu  the  "big  lead"  from  the 
surface  to  the  70-foot  level  and  is  found  in  very  rich  shoots.  At  the 
time  of  visit  no  ore  was  beingmillcd,  as  work  was  confined  to  proving 
the  extent  and  values  of  the  known  veins  and  the  possible  occurrence 
of  other  ore  bodies  before  attempting  to  mine  out  ore  already  blocked 
out. 

BBADT  BULLION  0BE:E:K  BASIN. 

The  Fanner  lode,  situated  on  the  divide  between  Nu^et  and 
Ready  Bulhon  creeks  west  of  Ester  Dome,  has  been  opened  by 
Hudson  Bros,  on  a  lease.  An  inclined  shaft  was  sunk  60  feet  on  a 
north-Bouth  vein,  which  dips  about  45°  E.,  but  work  was  abandoned 
as  the  results  did  not  encourage  further  development. 

On  the  Flagler  prospects,  north  of  Ester  Dome,  only  assessment 
work  has  been  done. 

The  Cotton  Blossom  and  Barker  &  McQueen  claims  have  been 
prospected  by  WilUam  Harp.  On  the  Cotton  Blossom  claim  a 
tunnel  and  crosscuts  aggregating  100  feet  were  driven  hi  a  miner- 
alized area.  A  number  of  small  stringers  were  cut,  but  no  dcfinito 
lode  was  found.  On  the  Barker  &  McQueen  claim  two  shafts, 
40  tmd  45  foet  deep,  were  sunk  aadtgnJapliue  was  driven  along  a 
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narrow  stringer  for  100  feet.  A  short  drift  turned  off  from  tJie 
incline  cut  a  ledge  said  to  be  4  feet  wide,  from  which  4  tons  of  ore 
was  milled  and  yielded  fair  returns.  Work  will  be  continued  on  this 
prospect. 

The  Blue  Bonanza  claim,  at  the  head  of  the  western  fork  of  Sheep 
Creek,  has  been  prospected  by  a  shaft  130  feet  deep.  A  surface  zone 
from  12  to  15  feet  deep  yielded  small  pockets  of  very  rich  ore,  but 
the  rock  below  this  zone  is  said  to  be  low  in  gold  content. 

About  a  quarter  of  a  mile  from  the  mouth  of  the  creek  Tyndall  & 
Finn  have  located  several  claims  and  done  a  little  development  work. 

EVA    CREEK   BASIN   AND    VICINITY. 

Considerable  prospecting  has  been  done  on  the  ridge  between  Eva 
Creek  and  the  headwaters  of  Ace  and  St.  Patrick  creeks.  (See  fig.  12.) 
Some  promising  lodes  have  been  imcovered,  but  little  work  was  in 
progress  at  the  time  of  visit  in  1913. 

George  Comstock  has  opened  several  claims  on  the  east  slope  of 
Eva  Creek  about  three-quarters  of  a  mile  from  Ester  Creek.  On 
the  Crown  Point  claim  an  inclined  shaft  has  been  driven  for  20  feet 
along  two  narrow  quartz  veins,  one  2  inches  and  the  other  half  an 
inch  thick,  filling  parallel  joints  in  schist.  These  veins,  which  strike 
N.  40°  W.  and  dip  65®  SW.,  are  separated  by  4  feet  of  soft  chloritic 
schist  with  joint  planes  parallel  to  the  veins.  Along  the  hanging 
wall  of  the  larger  vein  is  a  narrow  seam  of  gouge.  The  adjacent 
schist  for  about  7  inches  is  altered  to  yellow  sticky  clay.  The  quartz 
veins  contain  specks  of  visible  gold  and  the  wall  rock  is  said  to  contain 
a  httle  gold. 

In  the  saddle  northwest  of  the  Ryan  lode  at  an  elevation  of  1,300 
feet  the  Fairchance  claim  is  being  developed  by  McGlone  &  Smith. 
From  the  bottom  of  a  vertical  40-foot  shaft  120  feet  of  levels  have 
been  opened,  besides  a  short  drift  on  the  18-foot  level  and  a  stope 
near  the  surface.  The  surface  exposures  showed  no  definite  lead 
but  a  mass  of  crushed  schist  and  quartzite,  with  considerable  quartz, 
also  badly  crushed  and  mixed  with  blue  gouge,  all  containing  small 
amounts  of  free  gold.  The  underground  workings  show  the  con- 
tinuation of  this  mineralized  zone  dipping  steeply  in  a  general  south- 
easterly direction.  Stringers  of  quartz  and  seams  of  blue  gouge 
penetrate  schist  and  quartzite,  which  are  somewhat  crushed  but  leas 
so  than  the  surface  rock. 

On  the  40-foot  level  the  southeast  crosscut  has  opened  this  miner- 
alized zone  from  a  point  15  feet  from  the  shaft  for  a  distance  of  45 
feet  to  the  face  of  the  opening,  where  it  is  cut  off  by  a  fault  striking 
N.  30®  E.  and  dipping  about  70°  SE.  In  a  parallel  crosscut  on  the 
IS^oot  lovel  this  stringer  lead  has  been  opened  for  30  feet.    Near  the 
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•a  opened,  I 


8ui-face  on  tlio  northwest  side  of  the  shaft  a  stopo  has  been  ti 
disclosing  an  irrf^ular-shaped  body  of  quartz,  much  of   it  crushed  ^ 
to  a  fine  powder  and  so  crumbly  that  it  can  bo  shoveled  Uke  gravel. 
This  appears  to  be  the  surface  portion  of  a  northwestward-dipping 


■bowing  claim  looatJonaathvadolETKCrMk. 


vein,  which  should  be  found  in  place  at  depth  by  croascuts  driven 
northwest. 

Several  other  claimB  are  being  worked  by  McGlone  &  Smith.  Near 
the  head  of  Happy  Croek  the  Dorothy  aad  Dorice  and  Dorothy  and 
Dorice  Extension  claims  have  been  located  on  what  appears  to  be 
the  same  lode,  striking  N.  40"  E.  The  openings  are  now  caved.  On 
the  Frisco  claim  a  vein  stxiking  N.  45°  E.  has  been  prospected  by  & 
20-foot  shaft  from  which  70  feet  of  drifta  9n  turned  off.    On  tbe 
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stirface  the  vein  dips  30°  NW.,  but  it  appears  to  steepen  in  depth. 
The  ledge,  which  is  about  1 1  feet  thick,  is  composed  of  several  parallel 
veins  of  quartz  with  much  included  schist.  Along  a  well-defined 
hanging  wall  movement  has  taken  place  in  the  direction  of  the  dip  of 
the  vein,  as  shown  by  striations  on  the  gouge.  Small  quantities  of 
gold  are  contained  in  both  the  quartz  and  the  included  schist. 

A  short  distance  below  the  Dorothy  and  Dorice  claim  a  shaft  has 
been  simk  on  the  jimction  end  line  between  the  Prometheus  and  Jolly 
Rogers  claims  by  Hess  &  Thomas.  The  workings  were  not  accessible, 
but  samples  taken  from  the  dimip  show  the  ore  to  be  white  opaque 
quartz,  badly  crushed  and  containing  angular  fragments  of  clearer 
quartz.  The  microscope  shows  a  fine  aggregate  of  crystalline  quartz 
containing  fragments  of  an  older  quartzose  rock.  A  still  later  phase 
in  vein  formation  has  been  the  sulphide  metallization  in  the  form  of 
fine  veinlets  of  stibnite.  A  coating  of  antimony  oxide  has  given  the 
rocks  in  places  a  greenish-yeUow  stain. 

Near  the  head  of  Gold  Gulch,  the  north  fork  of  St.  Patrick  Creek, 
Tyndall,  Fmn  &  McLoughlin  have  located  a  number  of  claims  and 
have  done  some  development  work.  On  the  Bondholder  claim  a 
lode  which  strikes  N.  20''  E.  and  dips  40®  NW.  has  been  traced  for  500 
feet  on  the  surface  and  opened  by  an  incline  for  20  feet  along  the 
vein.  The  ledge  is  about  6  feet  wide  and  is  composed  essentially  of 
quartz  with  inclusions  of  fragments  and  lenses  of  schist.  A  seam  of 
gouge  marks  the  hanging  wall,  along  which  the  richest  ore  occurs  in 
a  quartz  stringer  having  a  greenish  color.  Particles  of  free  gold  occur 
in  the  quartz  but  were  not  detected  except  along  the  hanging  wall. 
Sulphides  were  not  noted  in  the  vein.  The  footwaU  is  not  well 
defined  but  is  made  up  of  a  number  of  parallel  joint  planes,  each  with 
a  narrow  seam  of  gouge.  The  vein  has  been  traced  across  three 
adjoining  claims,  the  Bondholder  Extension,  Oakland,  and  Oakland 
Extension. 
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PLACER  MINING  IN  THE  YUKON-TANANA  REGION. 


By  Theodoke  Chapin. 


During  an  examination  of  the  Fairbanks  lode  region  in  1913  a  few 
notes  were  gathered  relative  to  the  progress  of  placer  mining  in  the 
Fairbanks  district  and  other  parts  of  the  Yukon  Valley.  Many  of  the 
data  were  obtained  from  operators  and  others,  aad  special  thanks  are 
due  to  Messrs.  N.  G.  Myers,  of  Eagle;  Frank  Morrison,  of  Circle; 
George  L.  Morrison,  of  Hot  Springs ;  oad  R.  C.  Wood,  of  Fairbanks. 

FAIRBANKS  DISTRICT. 
GENBBAL  CONDITIONS. 

The  value  of  the  placer  gold  produced  in  the  Fairbanks  district 
in  1913  was  $3,300,000.  The  production  in  1912  was  valued  at 
$4,150,000.  This  falling  off  was  due  to  a  general  drought,  which 
affected  the  entire  Yukon  Valley.  No  rain  fell  until  the  later  part  of 
July,  and  all  placer-mining  operations  were  hampered  by  lack  of 
water.  This  drought  and  the  early  freeze  up  in  the  fall  combined  to 
make  the  working  season  unusually  short. 

About  130  plants  were  working  a  whole  or  part  of  the  siunmer  sea- 
son, employing  probably  1 ,500  to  1 ,800  men.  Much  less  work  was  done 
in  the  winter.  The  customary  wages  of  $5  a  day  and  board  (reckoned 
at  $2  a  day)  were  paid.  Although  200  men  left  Fairbanks  for  the  new 
diggings  at  Chisana  Creek,  no  shortage  was  felt.  New  discoveries 
were  made  on  Alder,  Smallwood,  and  Happy  creeks.  The  productive 
areas  of  Chatanika  Flats,  at  the  mouths  of  Dome  and  Cleary  creeks, 
continue  to  increase,  and  on  Fairbanks  and  Dome  creeks  new  produc- 
tive ground  was  discovered. 

The  tendency  is  toward  the  open-cut  method  of  mining,  and  some 
claims  are  now  being  profitably  mined  in  this  manner  which  have 
heretofore  been  considered  too  deep.  Two  innovations  in  TniT\ing 
appliances  are  the  wheel  scraper  that  was  used  on  Pedro  Creek  and  the 
underground  scraper  that  was  being  tested  in  some  of  the  deep  work- 
ings on  Chatanika  Flats. 

A  power  company  has  been  organized  to  develop  power  in  the 
Nenana  coal  fields  by  coal  in  winter  and  water  in  smnmer,  to  work  the 
placers  of  Tatlanika  and  Totatlanika  creeks,  which  are  practically 
above  water. 
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GHATASIKA  BITSB  BASIN. 

Cleary  Creek  was  the  principal  producer  of  the  district,  owing  to  the 
extension  of  the  productive  ground  at  the  mouth  of  the  creek  in  Chata- 
nika  Flats.  Fifteen  outfits  cmplojTng  ahout  250  men  were  at  work 
the  creek  during  the  summer.  On  Freeman  Bench,  opposite  Dis- 
covery, prospecting  has  located  a  now  pay  streak. 

A  little  mining  is  being  done  on  the  tributaries  of  Cleary  Creek. 
Five  outfits  on  Wolf  Creek  and  three  on  Chatham  Creek  were  attempt- 
ing to  work  with  what  water  was  available. 

The  effect  of  the  drought  was  felt  less  on  Dome  Creek  than  on  other 
creeks  in  the  district.  Thirteen  outfits  worked  f()r  moat  of  I^e  season, 
employing  about  100  men  during  the  smnmer.  On  the  Chatanika 
Flats,  near  Olness,  a  number  of  large  plants  were  successfully  operated 
during  the  summer. 

On  Vault  Creek  considerable  ground  had  been  blocked  out  in  prepa- 
ration for  the  HWinraer's  work,  but  water  was  not  available  for  the 
entire  season.  One  hundred  men  were  at  work  during  a  part  of  the 
season.  The  Alabama  Associataon  was  the  principal  pn>duc6r.  Sev- 
eral other  lai^o  groups  were  in  operation. 

On  Treasure  and  Wil<l  Cat  creeks  two  outfits  were  working  about 
20  men. 

On  Little  Eldorado  Creek  six  plants  were  in  operation  in  1913, 
employing  75  men.  The  previous  winter  20  men  were  employed 
blockii^  out  ground.    No  work  was  done  on  Homestake  Creek  in  1913. 

In  the  Chatanika  Flats  more  mining  is  being  done  than  ever  before. 
Ten  outfits  employed  500  men  during  the  summer.  Two  companies 
were  experimenting  with  an  underground  scraper  which  di^  and 
dumps  automatically  into  a  car  20  feet  from  the  working  face  of  the 
tunnel. 

OOIJ>8TBBA]C  CBBBK  BABHT. 

Goldstream  Creek  continues  to  be  one  of  the  principal  producera, 
although  the  production  is  falling  off  from  year  to  year.  The  tend- 
eacy  ia  toward  open-cut  methods,  and  each  year  drift  mines  that  have 
been  failures  are  being  successfully  operated  by  open  cutting.  Dur- 
ing the  summer  from  25  to  30  outfits  employed  250  to  300  men. 
Winter  work  was  carried  on  in  the  drift  mines  and  a  few  men  were 
employed  on  some  of  tiie  open-cut  mines  in  blocking  out  gromid. 

Seven  men  were  workii^  on  First  Chance  Creek,  a  tributary  that 
Alters  Qoldstream  Creek  from  the  southeast  near  "No.  6  below."  In 
August  two  men  were  working  in  Hansen  Association  claim.  A  abaft 
had  been  sunk  42  feet  to  bedrock  and  56  feet  of  drifta  turned  off. 
The  pay  streak  is  said  to  be  4  feet  wide  and  to  contain  9S  a  square  foot. 
l^u-ee  other  claims  were  being  prospected.  Tliere  was  no  jKoduotioit 
in  1913,  but  winter  dumps  were  t 


On  Pedro  Creek  10  outfits  were  working  during  the  sxunmer  of 
1913,  employing  about  125  men.  Little  winter  work  was  done,  as  the 
gravels  are  shallow  and  most  of  the  mines  employ  open-cut  methods* 
On  claim  "No.  8  below"  a  wheel  scraper  was  being  used  for  the  first 
time.  It  has  a  capacity  of  16  cubic  feet  and  is  said  by  the  operator  to 
be  more  efficient  than  the  Bagley  bottomless  scraper,  so  universally 
used  in  this  district,  because  it  requires  only  one-third  the  amount  of 
fuel  to  move  the  same  amount  of  gravel.  It  is  operated  by  two  men 
and  dumps  automatically. 

On  Gilmore  Creek  six  outfits  were  at  work  during  the  summer, 
employing  20  to  25  men.  On  New  Years  Pup,  a  branch  of  Rose 
Creek,  one  man  was  sluicing.  Water  was  hardly  sufficient  for  use, 
but  by  danmung  the  creek  enough  could  be  collected  to  sluice  for 
several  hours  at  a  time.    The  gold  at  this  place  is  coarse. 

No  mining  was  in  progress  on  Twin  Creek  in  1913,  but  it  is  reported 
that  the  Fairbanks  Oold  Mining  Co.  has  secured  an  option  on  several 
claims  with  the  view  of  installing  a  dredge. 

On  Engineer  Creek  three  plants  employed  an  average  of  50  men 
during  the  summer  of  1913. 

FISH  CBBEK  BASIN. 

The  production  from  Fairbanks  Creek  for  1913  probably  exceeded 
that  of  the  previous  year.  The  productive  area  was  increased  by  new 
discoveries  in  1912  and  also  in  1913.  The  gravel  deposits  are  deep, 
and  both  winter  and  summer  work  is  carried  on.  The  dredge  of  the 
Fairbanks  Gold  Mining  Co.  has  been  digging  on  Fairbanks  Creek  for 
three  seasons.  Early  in  the  simuner  of  1913  the  operators  experi- 
enced considerable  difficulty  with  low  water,  but  later  reports  indicate 
that  they  had  a  fairly  successful  season.  New  discoveries  have  been 
made  on  Deep  and  Alder  creeks,  tributaries  of  Fairbanks  Creek. 

On  Pearl  Creek  two  outfits  were  at  work  at  the  head  of  the  creek, 
and  near  the  mouth  of  YeDow  Pup  four  men  wer^  working  part  of  the 
summer. 

On  Last  Chance  Creek  and  tributaries  several  small  plants  were  in 
operation. 

OBIPPIiB  CBBEK  BASIN. 

The  Cripple  Creek  basin  continues  to  be  one  of  the  piincipal  pro- 
ducers of  the  Fairbanks  districts.  Winter  work  was  continued  on  a 
large  scale.  Summer  sluicing  operations  were  somewhat  curtailed 
by  lack  of  water.  One  plant  on  Ester  Creek  was  not  able  to  b^in 
sluicing  until  September  1.  The  productive  ground  on  Eva  Creek 
continues  to  increase.  Oold-bearing  gravel  was  discovered  on  this 
creek  in  1911.  In  the  summer  of  1913  five  plants  were  in  operation 
employing  125  men.  On  Ready  Bullion  (>eek  two  plants  worked 
dozing  the  summer,  one  employing  50  and  the  other  8  men. 
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New  productive  ground  was  foimd  on  Happy  Creek,  a  tributary  of 
St,  Patrick  Creek.  The  plajit  on  the  Gold  Hill  claim,  on  Cripple 
Creek,  was  in  operation  winter  and  summer  and  employed  30  men. 

CIRCLE  PRECINCT. 

OENKRAL  OONSmONS. 

The  value  of  the  gold  produced  in  the  Circle  district  in  1913  is  esti- 
mated to  bo  $175,000.  The  production  for  1912  was  valued  at 
S325.000.  The  decrease  may  be  in  part  accounted  for  by  the  drought 
which  affetrted  the  entire  Yukon  Valley.  On  many  of  the  creeks 
no  water  was  available  for  sluicing  until  late  in  the  season,  and  many 
claims  were  not  worked  at  all.  Forty  outfits,  including  two  hydraiJJc 
plants,  operated  for  the  whole  or  a  part  of  the  season,  employing  about 
ISO  men.  Probably  100  men  took  out  winter  dumps,  some  of  which 
were  not  sluiced  for  lack  of  water, 

BUtCH  CREEK  BASIN. 

The  Elmer  dredge  started  to  dig  on  Mastodon  Creek  about  the  mid- 
dle of  June.  Early  in  the  summer  its  operation  was  hindered  by  lack 
of  water,  but  later  reports  indicate  a  successhd  season.  Difficulties 
encountered  in  lfll2  with  fi-ozen  ground  were  avoided  this  season  by 
working  entirely  in  thawed  ground.  The  contrait  has  been  let  for 
another  dredge  that  will  be  ijistalled  on  Mastodon  Creek. 

The  Beny  &  Lamb  hydraulic  fAant  on  Mastodon  Creek  was  started 
early  in  the  summer  but  was  closed  part  of  the  season,  aa  there  was  not 
sufficient  water.     A  new  hydraulic  plant  was  installed  by  A.  P.  dark. 

On  Deadwood  Creek  and  tributaries  from  40  to  50  miners  were  work- 
ing winter  and  summer.  Three  men  were  mining  on  Portage  Creek. 
Early  in  the  season  1,300  feet  of  ground  was  stripped  ready  for  sluic- 
ing. It  was  hoped  to  have  sufficient  water  to  work  the  entire  season 
without  any  interruption,  A  new  strike  was  reported  from  Preacher 
Creek, 

It  is  reported  that  a  hydraulic  plant  will  be  moved  from  Mastodon 
Creek  and  installed  on  Independence  Creek.     One  outfit  of  12  men 
was  mining  on  Half  Dollar  Ch-eek  during  winter  and  summer. 
TTFFEB  TTJKON  BASIK. 

In  August  10  men  were  mining  on  Fourth  of  July  Creek  and  others 
were  ready  to  work  whenever  the  water  supply  was  adequate.  Later 
in  the  season  more  plants  were  in  operation.  New  productiTe  ground 
was  found  on  Ruby  Creek  but  was  not  extensively  prospected. 

Early  in  the  season  Woodchopper  Creek  gave  promise  of  being  a 
better  producer  than  ever  before.  About  20  men  were  mining  on  Uie 
creek  and  its  tributaries.  Mining  is  carried  on  botJi  in  winter  and 
summer.  One  outfit  took  out  a  winter  dump  on  Boulder  Creek  and 
was  preparing  to  sluice.    Six  or  eight  mei^  w^  nuning  on  Coal  iC^edt. 
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SEVENTYMUiE,    EAGLE,    AND    FORTYMILE    RIVER    DIS- 
TRICT. 

OENEBAL  CONDITIONS. 

The  value  of  the  gold  produced  in  the  Seventymile,  Eagle,  and 
Fortymile  River  districts  in  1913  is  estimated  to  be  $150,000.  In 
1912  the  production  was  valued  at  $220,000.  The  drought  was  felt 
in  this  region  as  keenly  as  at  any  other  place  in  Alaska. 

One  dredge  was  digpuig  on  South  Fork  of  Fortymile  River,  near  the 
mouth  of  Franklin  Creek,  and  others  are  planned.  It  is  the  belief  that 
large  areas  of  low-grade  ground  in  this  r^on  which  can  not  be  success- 
fully worked  in  a  small  way  can  be  profitably  hydraulicked  or  dredged. 

SEVENTYMILB  AND  EAOLB  DISTBI0T8. 

By  the  middle  of  August  about  35  men  were  at  work  in  the  Seventy- 
mile  district,  and  later  in  the  season,  when  water  was  more  plentiful, 
the  number  was  increased.  In  the  Eagle  district  one  hydraulic 
plant  and  several  small  outfits  worked  the  entire  season,  employing 
about  20  men.  

FOBTYMII2  DISTBICT. 

In  the  Fortymile  region  about  25  miners  took  out  winter  dumps. 
The  summer  work  was  delayed  by  the  lateness  of  the  rainy  season. 
In  August  about  50  men  were  at  work  and  many  others  were  ready 
to  sluice  whenever  water  was  available. 

The  Atwater  dredge  on  South  Fork  of  Fortymile  River,  near 
the  mouth  of  Franklin  Creek,  is  reported  to  have  had  a  suc- 
cessful season.  Options  were  taken  on  a  number  of  claims  on 
Walker  Fork  and  Davis  and  Poker  creeks  with  a  view  of  installing  a 
dredge.  Eighteen  men  were  working  on  Squaw  Creek  with  a  bottom- 
less scraper.  Wade  Creek  is  being  gradually  worked  out.  Consider- 
able winter  work  was  carried  on,  so  the  drought  was  less  felt  there 
than  at  some  other  places.  No  water  was  available  in  the  early  part 
of  the  season  on  Chicken  or  Denison  creeks.  Several  outfits  were 
mining  on  Ingle  Creek.  Negotiations  are  being  made  by  a  syndicate 
to  control  a  lai^e  number  of  bench  claims  on  Fortymile  River  and 
develop  enough  water  to  work  them  successfully. 

SALCHAKBT-TENDEBFOOT  BEOION. 

In  the  Salchaket  region  little  work  was  in  progress  in  1913.  On 
Tenderfoot  Creek,  Democrat  Pup,  and  Banner  Creek  five  plants 
were  in  operation,  employing  altogether  about  50  men. 

OHENA  BIVEB  BASIN. 

A  small  amount  of  mining  was  done  on  South  and  Middle  forks  of 
Chena  River.  On  Smallwood  Creek  one  outfit  of  five  men  was  mining 
during  the  summer.    A  number  of  claims  on  Chena  Slough,  extendii^ 
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from  a  point  half  a  mile  below  Fairbanks  to  Hyde's  ranch,  have  been 
examined,  and  it  is  reporte<]  that  a  dredge  is  to  be  installed  on  them 
in  1914.  ^J 

HOT  HI'RINOS  DISTRICT.  ^H 

Tho  production  of  the  Hot  Springs  district  for  1913  is  estimated         * 
to  bo  worth  $400,000.     About  300  to  400  men  were  employed  during 
the  grcator  part  of  the  season.     The  drought  was  loss  folt  there  than 
at  maJij'  other  places. 

On  American  Creek  several  plants  employed  30  to  75  men.  Drifting 
methods  are  used  and  the  gravel  is  raised  to  the  surface  by  wind- 
lass. Several  laigo  plants  were  operating  on  Sullivan  Creek,  the 
principal  producer  of  the  district.  Prospecting  has  extended  the 
productive  area  on  Sullivan  Creek  Flats  near  the  mouth  of  Wood- 
chopper  Creek,  where  more  auriferous  grave!  has  recently  heea  _ 
found.  ^H 

In  the  Bakor  Creek  basin,  Thanksgiving,  Omega,  Glen,  Gold  Run,^^| 
Eureka,  and  Seattle  Jr.  ci-eeks  were  worked  in  a  small  way,  mostly 
by  ground  sluicing  or  by  open-cut  methods.     Considerable  prospecting 
was  done  on  Cooney  and  Killamey  creeks, 

RAMPART  DISTRICT. 

In  the  Rampart  district  20  outfits  were  in  operation  in  1913, 
employing  about  60  men.  About  20  men  took  out  winter  dumps. 
Two  hydraulic  plants  operated  on  Hunter  Creek  and  a  successful 
season  is  reported.  On  Dawson  Creek  and  Idaho  Bar  winter  and 
summer  muiing  was  carried  on.  Four  or  five  men  mined  on  Quail 
Creek  during  the  winter  and  10  in  the  summer.  Winter  and  summer 
mining  was  done  on  Little  Minook  and  Little  Minook  Jr.  creeks.  A 
successful  season  is  reported,  considering  the  water  shortage.  A  new 
pay  streak  was  discovered  on  the  bench  between  the  two  creeks- 
Ten  men  were  making  open  cuts  on  Slate  Creek. 


PLACER  MINING  IN  THE  RUBY  DISTRICT. 


By  Henby  M.  Eakin. 


FIELD  WORK. 

The  Ruby  district  was  revisited  by  the  writer  late  in  the  summer  of 
1913,  after  a  season  of  exploration  in  the  Yukon-Koyukuk  region. 
Several  days  were  spent  in  examining  the  active  plants  and  gathering 
data  regarding  the  pn^ess  of  mining  since  1912.  The  success  of 
this  brief  visit  was  greatly  enhanced  by  the  operators  and  residents 
of  the  district  in  their  painstaking  efforts  to  furnish  exact  data  and 
to  extend  courtesies  and  hospitality.  Special  acknowledgment  is  due 
Mr.  Charles  Forander,  one  of  the  original  discoverers  on  Long  Creek, 
from  whose  records  the  data  regarding  production  are  largely  taken. 

PREVIOUS  INVESTIGATION. 

The  Ruby  gold  placer  district  was  visited  by  A.  G.  Maddren  in  1910 
and  by  the  writer  in  1912.  A  smnmary  of  the  geographic  and  geologic 
data  gathered  in  these  years  has  been  published/  and  a  more  com- 
plete report  is  in  press.^  The  present  paper  is  intended  only  to 
supplement  the  sections  on  economic  geology  contained  in  these 
reports,  so  that  the  published  history  of  the  camp  will  include  the 
mining  season  of  1913. 

GENERAIi  OPERATING  CONDITIONS. 

The  population  of  the  district  has  fluctuated  considerably  since 
the  fall  of  1912  and  has  changed  greatly  in  personnel.  The  general 
trend  is,  however,  toward  a  larger  and  more  permanent  population. 
Labor  has  generally  exceeded  the  demand  at  the  current  wages  of 
$5  a  day  and  board.    In  some  instances  lower  wages  have  been  paid. 

Freight  rates  have  been  lowered  somewhat  from  those  of  1912 
owing  to  increased  competition  among  steamboat  companies.  Gen- 
eral merchandise  rates  from  Seattle  to  Ruby  have  been  given  as  low 
as  $30  and  $35  a  ton.  Special  classes  of  freight  take  rates  20  to  200 
per  cent  above  these  figures. 

^  Eakin,  H.  M.,  Gold  placers  of  the  Ruby  district  and  the  Innoko-Iditarod  region:  U.  8.  Oeol.  Survey 
Bull.  542,  pp.  279-303, 1913. 
•  Eakin,  H.  ll.»  The  Iditarod-Ruby  region,  Alaska:  U.  8.  Qeol.  Survey  Bull.  £78. 
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Rough  lumber  ha»  been  reduced  from  $50  to  t30  a  thousand  and 
dressed  lumber  from  $S0  to  $60.  Cordwood  varies  greatly  in  price, 
according  to  its  availability.  Many  operators  find  it  economical  to  i 
hire  wood  cut  and  hauled  by  the  day  instead  of  at  a  fixed  cord  ratfl^  j 
the  c<)9t  being  lowered  in  some  cases  to  $3  a  cord.  Extensive  iia*! 
and  forest  fires  have  greatly  reduced  the  supply  of  fuel  timber,  so  ' 
that  in  future  this  element  in  the  cost  of  mining  will  generally  increase. 

Transportation  from  Ruby  to  the  creeks  in  the  summer  of  1912 
took  a  rate  of  about  SKI  a  ton  a  mile.  In  1913  this  rate  was  reduced  to 
S5  or  $6  and  even  lower  to  some  creeks.  There  was  a  corresponding 
reduction  also  in  winter  freight  rates.  This  decline  is  due  in  part  to 
increased  competition  in  the  business,  in  part  to  cheaper  forage,  and 
in  part  to  improved  roads.  I 

An  excellent  Government  road,  used  both  in  winter  and  summer,  I 
has  been  built  from  Ruby  for  3  mites  toward  the  creeks.     From  ita 
end  a  winter  road  haa  been  laitl  out  over  easy  grades  to  the  head 
of  Long  Creek.     In  summer  the  same  trail  is  used  as  formerly,  and 
it  is  for  the  most  part  extremely  bad. 

The  water  supply  was  exceedingly  scant  in  1913  owing  to  a  pro- 
longed drought.  This  seriously  handicapped  mining  throughout  the 
district,  except  the  operation  of  plants  equipped  for  pumping,  and 
curtailed  the  season's  total  production  from  what  could  have  been 
reasonably  expected  under  ordinary  conditions. 

MINING. 
GENERAL  ACTIVrrrES. 

Mining  was  contijiued  in  1913  on  all  the  six  creeks  that  produced 
in  1912,  namely,  Long,  Upper  Long,  Midnight,  and  Trail  creeks, 
Bear  Pup,  and  Glen  Gulch.  The  industry  was  also  extended  to  eight 
other  creeks  of  the  dbtrict  not  pro%'iously  productive — Lucky,  Green- 
stone, Monument,  Ophir,  Poorman,  Duncan,  Tenderfoot,  and  Tama- 
rack crooks. 

CREEKS  PREVIOUSLY  PRODUCTIVE. 

Long  Creek. — Long  Creek  continued  in  1913,  as  in  1912,  to  hold 
first  rank  among  the  creeks  of  the  district  m  the  extent  of  known 
placer  deposits,  the  importance  of  mining  operations,  and  the  amount 
of  gold  produced.  The  placer  deposits  of  Long  Creek  below  the 
mouth  of  Bear  Pup  apparently  form  a  fairly  continuous  pay  streak 
of  variable  size  and  richness.  It  reaches  southward  from  the  Chey- 
enne fraction,  at  the  Long  Creek  settlement,  for  a  distance  of  about 
5  miles  to  the  Long  Creek  Association  ground,  where  the  mme  farthest 
downstream  was  located  in  1913.  The  course  of  the  pay  streak  is  en- 
tirely independent  of  the  present  stream  and  of  the  topography  of 


PLACBB  MINING  IN   THE  RUBY  DISTRICT.  865 

the  valley  bottom.  Consequently  the  depths  of  the  mines  vary, 
the  bench  mines  being  deeper  than  those  on  the  present  stream  bot- 
tom. Considered  in  connection  with  surface  elevations  the  depths 
of  the  mines  show  that  the  bedrock  surface  has  a  greater  slope  down 
the  valley  than  the  present  flood  plain.  The  Cheyenne  fraction  and 
Windy  Bench  mines,  for  instance,  which  are  on  a  terrace  30  feet 
above  the  creek  level  at  the  north  end  of  the  pay  streak,  have  depths 
of  40  to  50  feet.  About  5  miles  down  the  valley,  on  the  Long  (>eek 
Association  ground,  is  a  productive  mine  whose  shaft,  starting  at  the 
flood-plain  level  of  the  creek,  penetrates  85  feet  to  bedrock.  Still 
greater  depths  are  to  be  expected  farther  down  the  valley.  In  some 
of  the  deeper  holes  the  gravels  are  thawed  and  ground  water  has  given 
trouble.  The  deposits  that  may  exist  farther  down  the  valley  can 
be  exploited  only  at  much  greater  cost  and  risk  than  those  upstream. 
The  use  of  a  drill  in  testing  such  ground  is  to  be  highly  recommended. 

The  productive  placer  ground  of  Long  Creek  below  the  mouth  of 
Bear  Pup  is  held  in  nine  association  groups  of  claims  and  four  frac- 
tional claims.  Only  one  association  group  and  two  fractions  were 
idle  in  the  summer  of  1913.  Thirteen  plants,  employing  about  125 
men  in  all,  were  operated.  The  plants  varied  in  capacity,  but  all 
were  equipped  with  steam  machinery  that  aggregated  about  300 
horsepower. 

The  winter  work  on  Long  Creek  was  confined  chiefly  to  prospecting 
and  blocking  out  ground.  Five  plants  worked  in  a  small  way  during 
the  winter  of  1912-13. 

Upper  Long  Greek, — Claims  Nos.  1,  2,  3,  and  4  above  Discovery, 
on  Long  Creek  above  the  mouth  of  Bear  Pup,  were  worked  during  the 
summer  of  1913.  During  the  previous  winter  the  three  claims  above 
No.  1  were  worked  in  a  small  way.  The  hand  windlasses  used  in 
1912  were  replaced  by  steam  machinery,  the  four  plants  aggregating 
over  100  horsepower.  The  later  development  work  has  shown  the 
gold-bearing  gravels  to  lie  in  irregular  bodies  rather  than  in  pay 
streaks.  This  has  required  an  unusual  amount  of  prospecting,  the 
results  of  which  generally  have  not  been  all  that  could  be  desired. 
In  places,  however,  very  satisfactory  ground  has  been  opened.  About 
25  men  were  employed  on  upper  Long  Creek  most  of  the  summer  and 
6  men  during  the  winter. 

Bear  Pup. — Claims  Nos.  1  and  3  on  Bear  Pup  were  worked  in  the 
summer  of  1913.  The  gravels  are  but  12  to  16  feet  deep,  and  the 
mines  are  of  the  open-cut  type.  A  single  plant  operated  on  each 
claim.  Both  were  equipped  with  heavy  steam  machinery  that  was 
employed  in  scraping  away  the  overburden,  hoisting  pay  dirt  to  the 
sluice  boxes,  and  pumping  water  for  sluicing.  The  two  plants 
aggregated  100  horsepower  and  employed  70  men  continuously  most 
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of  tlie  summer.  Rapid  progress  was  made  on  both  clainia  and  the 
jeeults  were  very  satisfactory. 

No  winter  work  is  done  on  Bear  Pup  except  prospecting  and  testing 
Talucs  in  known  placer  ground. 

Midnight  Greek. — As  in  1912,  but  a  single  claim  was  worked  on 
Midnight  Creek.  A  small  steam  plant,  including  a  hoist,  installed 
on  the  Jennie  Association  ground  the  preceding  winter,  was  operated 
in  the  early  part  of  the  summer  by  six  men.  Later  in  the  season 
the  force  was  reduced  to  two  men,  who  continued  work  the  rest  of 
the  summer. 

Altliough  gold  is  widely  distributed  along  Midnight  Creek,  the 
development  work  done  so  far  has  failed  to  reveal  concentrations  rich 
enough  to  yield  much  profit  in  mining.  Very  little  prospecting  has 
been  done  away  from  the  original  discovery,  however,  and  it  may 
be  that  the  same  effort  spent  in  prospecting,  especially  in  the  lower 
part  of  the  valley,  would  yield  better  returns  in  the  long  run  than 
can  result  from  the  mining  of  such  deposits  as  have  already  been 
^ound. 

Glen  tfu/cA. ^Mining  on  Glen  Gulch  was  confined  to  the  operation 
of  three  small  plants,  which  were  at  a  standstill  most  of  the  summer 
•ewing  to  the  water  famine.  Two  of  the  plants  did  little  besides 
I  prospecting  and  the  third  took  out  a  small  dump  during  the  summer 
to  bo  sluiced  during  the  fall  rainy  season.  Not  more  than  six  men 
worked  on  the  creek  at  any  time.    No  winter  vtak.  was  done. 

Trail  Greet.— Trail  Creek  was  unique  in  the  district  in  the  rela- 
tively great  extent  of  its  winter  mining.  Four  plants  employing 
16  men  operated  on  separate  claims  mmt  of  the  winter.  Of  these, 
two  were  very  successful,  in  view  of  the  scale  of  operations,  and  made 
considerable  production.  Early  in  the  spring  the  mine  farthest 
downstream,  2)  miles  below  Discovery,  shut  down,  and  another  mine 
was  opened  near  the  head  of  the  creek,  where  some  unusually  good 
ground  had  been  discovered  during  the  winter.  Four  plants,  em- 
ploying about  30  men,  were  active  throughout  the  summer.  Owing 
to  the  scant  water  supply  part  of  the  winter  dumps  remained  until 
late  in  the  summer  before  they  were  sluiced. 

The  profitable  mines  of  Trail  Creek  are  all  within  2  miles  of  the 
head  of  the  stream.  The  pay  streak  is  narrow  and  fairly  continuous. 
It  yields  coarse  gold  for  the  most  part.  A  nugget  worth  $296,  the 
largest  yet  produced  in  the  district,  was  taken  from  the  new  mine 
near  the  head  of  the  stream  early  in  the  summer. 

NEW  PBODTTCirVS  CKBBKS. 

Location. — Discoveries  were  made  on  eight  new  creeks  in  the  Ruby 
district  during  the  winter  of  1912-13  and  the  following  spring.  Four 
of  these  streams  are  in  the  same  general  area  with  the  creeks  already 
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producing.  They  are  Lucky  Creek,  a  westerly  tributary  of  Flint 
Creek  next  north  of  Glen  Gulch,  and  Greenstone,  Monument,  and 
Ophir  creeks,  which  flow  southward,  the  first  to  Long  Creek,  the 
others  to  Solatna  River,  in  the  area  east  of  Long  Creek  below  Mid- 
night Creek.  The  other  four  new  creeks  drain  an  area  that  centers 
about  30  miles  south  of  the  Long  Creek  divings.  Three  of  these, 
Poorman  Creek  and  its  northerly  tributaries,  Duncan  and  Tenderfoot 
creeks,  belong  to  the  Innoko  drainage  system;  the  other,  Tamarack 
Creek,  heads  against  Duncan  Creek  and  flows  north  to  the  Solatna. 

Lucky  Greek. — ^Lucky  Creek  is  a  small  stream  less  than  3  miles  in 
length  and  having  no  important  tributaries.  Its  deposits  are  adapted 
for  shallow  drift  mining,  ranging  from  16  to  30  feet  in  depth. 

Two  small  plants,  employing  twQ  and  four  men  respectively, 
prospected  separate  claims  on  the  creek  during  the  winter  of  1912-13. 
The  work  was  continued  during  the  following  summer,  but  only  a 
small  production  is  reported  to  have  been  made. 

Greenstone  Greek, — Greenstone  Creek  is  about  5  miles  long.  It 
heads  in  the  same  divide  with  Midnight  Creek,  near  the  same  place^ 
and  flows  southwestward  to  join  Long  Creek  a  little  above  its  mouth. 
Shallow  low-grade  placer  ground  was  located  about  2  miles  from  the 
head  of  the  stream  in  the  winter  of  1912-13.  The  known  placers  are 
all  included  in  the  Anaconda  group — an  association  comprising  four 
claims.  The  ground  is  3  to  12  feet  deep  and  is  easily  worked  by 
open-cut  methods.  A  single  outfit  employing  five  men  worked 
throughout  the  summer.  Lack  of  water  for  sluicing  hindered  the 
work  greatly,  but  a  profitable  production  was  made.  The  cost  of 
working  this  groimd  could  be  greatly  lessened  by  the  use  of  machinery, 
and  in  that  case  the  outlook  for  the  creek  would  be  very  encouraging. 

Monument  Greek. — ^Monument  Creek  is  the  next  stream  east  of 
Greenstone  Creek.  It  is  about  8  miles  long  and  flows  southward  to 
Solatna  River.  Good  placer  ground  was  discovered  about  midway 
in  the  stream's  course,  at  and  below  the  mouth  of  a  small  westerly 
tributary  called  Jack  Rabbit  Creek,  during  the  winter  of  1912-13. 

Two  plants,  employing  17  and  5  men,  respectively,  were  operated 
the  whole  summer  of  1913.  The  groimd  is  35  to  40  feet  in  depth. 
It  is  well  frozen,  is  adapted  for  economical  drift  mining,  and  is  said 
to  yield  very  satisfactory  returns. 

Some  prospecting  was  done  during  the  summer  about  2  miles 
below  the  productive  mines,  and  it  is  reported  that  pay  dirt  was 
struck  at  this  locality  late  in  August. 

Ophir  Greek. — Ophir  Creek  is  the  next  stream  east  of  Monxmient 
Creek  and,  like  it,  flows  southward  to  Solatna  River.  Two  outfits 
prospected  on  this  creek  in  the  early  summer,  one  of  which  con- 
tinued work  throughout  the  season.    A  rich  discovery  was  reported 
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and  preparations  for  active  mine  development  were  under  way  the 
last  of  August. 

Poorman  Creek  and  tribtUaries. — ^Poorman  Creek  is  the  extreme 
northeastern  headwater  of  the  North  Fork  of  Lmoko  River.  It  is 
a  stream  of  considerable  size,  being  20  to  30  feet  wide  and  having 
considerable  depth  and  velocity  at  ordinary  stages.  It  is  reported 
to  have  gone  completely  dry  during  the  drought  of  1913. 

The  geology  of  the  Poorman  Creek  region  is  similar  to  that  of  the 
district  to  the  north.  The  formations  include  schists,  slates,  and 
greenstones,  probably  of  earlier  Paleozoic  age.  Immediately  south 
of  these  rocks  are  cherts  and  less  altered  igneous  rocks  that  may 
be  considerably  younger.  The  country  is  worn  down  to  a  very 
low  relief.  The  interstream  areas  are  occupied  by  broad,  smooth 
ridges  deeply  mantled  with  products  of  rock  decay  and  possibly  in 
some  places  with  recent  lacustrine  sediments.  The  lower  slopes  of 
the  ridges  meige  with  wide  valley  bottoms  that  are  analogous  to 
the  alluvial  plains  of  the  lower  Innoko.  Both  the  ridges  and  the 
bottom  lands  are  timbered.  The  trees,  mostly  spruce  and  tamarack, 
are  for  the  most  part  of  rather  stimted  appearance.  Good-sized 
trees  are  fairly  plentiful,  however,  along  the  banks  of  the  streams  and 
at  their  heads. 

The  first  prospects  discovered  in  this  region  were  taken  from  the 
stream  gravels  of  Poorman  Creek  in  the  spring  of  1912  by  Thomas 
Armstrong  at  a  point  about  8  miles  southeast  of  Twin  Butte  Moun- 
tain. Several  holes  were  simk  to  bedrock  the  following  winter,  and 
on  March  7,  1913,  gold-bearing  gravel  was  hoisted  from  a  hole  near 
the  original  discovery  by  Armstrong  and  his  partner,  Gus  Olson. 
Since  then  a  great  deal  of  prospecting  has  been  done  in  the  region, 
and  valuable  placei*s  have  been  located  at  three  separate  localities 
on  Poorman  Creek  and  on  two  of  its  tributaries,  Duncan  and  Ten- 
derfoot creeks.  The  lowermost  locality  on  Poorman  Creek  is  about 
li  miles  above  the  mouth  of  Tenderfoot  Creek,  and  that  farthest 
upstreaui,  5  miles  above,  is  near  the  mouth  of  Dimcan  Creek.  The 
locality  on  Duncan  Creek  is  a  mile  above  its  mouth;  on  Tenderfoot 
Creek,  half  a  mile  above  it«  mouth.  The  deposits  are  much  alike 
wherever  explored.  Their  depth  ranges  from  53  to  65  feet.  The 
gold  lies  in  a  stratum  of  gravel  on  bedrock,  3  to  6  feet  thick.  The 
overburden  is  chiefly  muck.  The  gold  occurs  for  the  most  part 
in  fine  shot-like  particles  and  shows  the  effects  of  transportation  in 
wear  and  assortment.  The  widest  crosscut  in  pay  gravel  on  Poor- 
man  Creek  is  125  feet,  in  the  mine  near  the  mouth  of  Dimcan  Creek. 
The  development  work  done  so  far  is  not  sufficiently  extensive  to 
demonstrate  the  existence  of  continuous  pay  streaks  on  Poorman 
(V^ek  and  its  tributaries,  but  the  evidence  in  hand  all  points  in 
that  direction.    If  this  should  prove  to  be  the  case,  and  if  the  width 
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and  ricImeBS  of  the  deposits  known  to  occur  locally  should  prove  to 
be  general,  the  production  from  this  part  of  the  district  shoidd  quickly 
assume  large  proportions. 

Mining  was  done  at  times  during  the  summer  on  Poorman,  Duncan, 
and  Tenderfoot  crcekS;  five  claims  in  all,  each  worked  by  a  separate 
plant.  But  little  machinery  had  been  taken  into  the  region,  so  that 
o{>erations  were  necessarily  conducted  on  a  small  scale.  The  miners 
were  further  handicapped  by  an  absolute  lack  of  water  for  sluicing 
during  a  greater  part  of  the  summer.  About  15  men  in  all  were  em- 
ployed in  mining. 

Tamarack  Creek. — ^Tamarack  Creek  is  about  8  miles  long.  It  heads 
against  Duncan  Creek  and  flows  northward  to  Salatna  River.  Pros- 
pects were  foimd  on  the  creek  during  the  spring  of  1912,  and  pay 
gravel  was  located  the  following  winter  at  a  locaUty  about  3  miles 
from  its  head.  A  small  outfit  employing  four  men  worked  on  this 
groimd  during  the  summer  of  1913. 


The  mining  industry  in  the  Ruby  district  has  shown  on  the  whole 
considerable  advancement  over  the  preceding  year.  The  six  streams 
that  produced  in  1912  were  worked  again  in  1913,  most  of  them  with 
a  laigely  increased  scale  of  operations.  The  changes  were  brought 
about  mainly  by  the  installation  of  heavy  steam  machinery  in  place 
of  the  light  hoists  and  hand  windlasses  used  before. 

Placers  were  discovered  on  eight  new  creeks,  some  of  which  are 
very  promising.  Prospecting  is  being  done  on  still  other  creeks, 
and  in  places  results  are  being  obtained  that  suggest  the  likelihood 
of  a  further  increase  in  the  number  of  producing  creeks. 

All  told,  there  were  41  plants  engaged  in  actual  mining  in  the  Ruby 
district  in  the  summer  of  1913,  operating  38  claims  on  14  different 
creeks  and  employing  a  total  of  about  230  men.  Of  the  41  plants 
33  were  equipped  with  steam  machinery  that  aggr^ated  over  750 
horsepower.    The  other  8  plants  used  hand  labor. 

During  the  winter  of  1912-13  twelve  plants  were  operated  on  as 
many  claims  situated  on  three  creeks.  About  40  men  were  engaged 
on  this  work. 

The  winter  production  of  the  district  amoimted  to  $102,200. 
Data  regarding  the  value  of  the  summer's  production  are  incomplete 
as  yet,  but  it  is  estimated  at  $750,000. 

60553^— Bull.  592—14 24 
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MINERAL  RESOURCES  OF   THE    YUKON-KOYUKUK 

REGION. 


By  Henry  M.  Eakin. 


INTRODUCTION. 

The  region  in  central  Alaska  lying  between  Yukon  and  Koyukuk 
rivers  westward  from  the  Yukon  Flats  has  in  general  been  little 
frequented  by  prospectors.  Owing  to  the  consequent  lack  of  eco- 
nomic interest  those  parts  of  the  region  not  inunediately  accessible 
from  the  rivers  have  long  remained  geologically  unexplored. 

The  northwestern  part  of  the  region,  along  Koyukuk  River,  was 
visited  by  Schrader  *  in  1899,  and  the  northeastern  part,  along  Dall 
and  Kanuti  rivers,  by  Mendenhall'  in  1901  and,  along  Dall  River,  by 
Maddren  in  1909.'  The  areas  along  the  Yukon  have  been  touched 
upon  by  Dall,*  Russell,*  Spurr,*  Collier,^  Maddren,*  the  writer,'  and 
others  incident  to  general  investigations  along  the  Yukon  or  to  the 
surveys  of  adjacent  regions. 

Diuing  the  summer  of  1913  a  survey  party  in  charge  of  the  writer 
made  a  rapid  reconnaissance  through  the  more  inaccessible  and 
geologically  imknown  parts  of  the  region.  The  journey  embraced 
two  stages,  the  first  from  Yukon  River  near  Fort  Hamlin  north- 
westward to  Hughes,  on  Koyukuk  River;  the  second  from  Hughes 
southwestward  to  the  Yukon  near  Ruby.  It  is  the  purpose  of  this 
paper  to  set  forth  a  brief  summary  of  the  geography,  geology,  and 
mineral  resources  of  the  region  as  indicated  by  the  investigations  of 
the  writer  and  of  his  predecessors  in  the  same  general  field.  A  more 
comprehensive  report  is  in  preparation. 

1  Schrader,  F. C, PreUminaiy  reporton  a  woonnateance  aloog theChandlar  and  Kojrukuk  rivers,  Alaska, 
in  1899:  U.  S.  Geol.  Survey  TweQty-flrst  Ann.  R«pt.,  pt.  2,  pp.  441-486,  1900. 

•  Mendenhall,  W.  C,  Reoonnalssttioe  from  Fort  Hamlin  to  Kotcebue  Sound,  Alaska:  U.  S.  Oeol.  Survey 
Prof.  Paper  10, 1902. 

s  SCaddren,  A.  Q.,  The  Koyukuk-Chandlar  regkm,  Alaska:  U.  S.  Geol.  Survey  Bull.  532, 1913. 

•  Dall,  W.  H.,  Exptoration  in  Russian  America:  Am.  Jour.  Sol.,  2d  ser.,  vol.  45, 18fl6,  pp.  97-98;  Correla- 
tion papers— Neocene:  U.  S.  Geol.  Survey  Bull.  84,  p.  247, 1892. 

•  Russell,  I.  C,  Notes  on  the  surface  geotogy  of  Alaska:  Bull.  Geol.  8oc.  America,  vol.  1, 1889. 

•  Spurr,  J.  E.,  Geotogy  of  the  Yukon  gokl  district,  Alaska,  with  a  chapter  on  the  history  and  present 
condition  of  the  district  by  H.  B.  Goodrich:  U.  S.  Geol.  Survey  Eighteenth  Ann.  Rept.,  pt.  3,  pp.  87-392, 
1808. 

'  Collier,  A.  J.,  The  coal  resources  of  the  Yukon,  Alaska:  U.  S.  Geol.  Survey  Bull.  218, 1903. 

•  Maddren,  A.  G.,  Placers  of  the  Gold  Hill  district:  U.  S.  Geol.  Survey  BuU.  379, 1909,  pp.  234-237;  The 
Innoko  gold-placer  district,  Alaska,  with  accounts  of  the  central  Kuskokwim  Valley  and  the  Ruby  Creek 
and  Gold  Hill  placers:  U.  S.  Geol.  Survey  Bull.  410, 1910,  pp.  80-88. 

•  Eakin,  H.  M.,  A  geotogio  reconnaissance  of  a  part  of  the  Rampart  quadrangle,  Alaska:  U.  S.  Geol. 
Survey  Bull.  535,  pp.  17, 34, 1913. 
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The  Yukon-Koyukuk  region  embraces  an  area  of  about !  2,000  square 
miles  in  central  Alaska,  lying  between  Yukon  and  Kojiikuk  rivers 
westward  from  the  Yukon  Flats.  Roughly  speaking  it  extends  from 
longitude  149°  to  157°  W.  and  from  latitude  65°  N.  to  the  Arctic 
Circle,  although  considerable  areas  within  these  boundaries  are  not 
included  between  the  rivers. 

The  relief  of  most  of  the  region  is  low,  but  locally  elevations  rise 
to  5,000  or  6,000  feet.  The  main  river  valleys  as  a  rule  have  extensive 
lowland  plains.  These  plains  are  set  in  among  areas  of  rolling, 
maturely  dissected  upland  of  moderate  elevation  that  cover  most  of 
the  region.  The  higher  elevations  are  restricted  to  one  relatively 
large  mountainous  area  and  several  smaller  ones.  The  larger  area, 
occupied  in  part  by  the  Ray  Mountains,  includes  about  2,000  square 
miles  in  the  northeastern  part  of  the  region  and  contains  the  heail- 
waters  of  Ray  and  Tozitna  rivers  and  of  a  southern  tributary  of 
Kanuti  River.  The  highest  known  point  in  the  area  is  about  fi,000 
feet  above  sea  level.  Numerous  peaks  rise  above  an  altitude  oC 
5,000  feet  and  considerable  areas  stand  almost  as  high.  Much  of  the 
area  has  an  extremely  rugged  topography,  which  is  largely  a  result  of 
glaciation  in  late  geologic  time. 

The  smaller  mountainous  areas  lie  between  Melozitna  River  and  the 
Yukon,  about  the  northerly  headwaters  of  Indian  River,  and  from  the 
Melozitna  Oniiynn  nortlnvesi  w.ml  for  nlmut  2.t  miles,  TtuM-IovHti.ms 
within  these  areas  nowhere  greatly  exceed  4,000  feet,  but  their  features 
have  a  bold  mountainous  aspect  owing  to  the  general  low  relief  of  the 
adjacent  cotmtry.  There  is  evidence  of  alpine  glaciation  in  places 
along  the  Melozitna- Yukon  divide  and  a  few  milea  northwest  of  the 
Melozitna  Canyon.  The  glaciers  here  were  much  leas  extensive  than 
those  in  the  Ray  Mountains,  the  longest  not  exceeding  2  miles  in 
length. 

The  region  is  drained  entirely  by  the  tributaries  of  Yukon  and 
Koyukuk  rivers.  The  arrangement  and  relative  size  of  the  streams 
are  shown  on  the  map  (PI.  XVT). 

The  climate  of  the  region  is  semiarid  and  is  characterized  by  the 
great  seasonal  variations  in  temperature  common  throughout  central 
Alaska.  The  open  season,  available  for  sluicing  and  navigation, 
usually  extends  from  early  in  May  to  the  end  of  September.  The 
growing  season  available  for  agriculture  usually  lasts  about  3  or  3) 
months.  The  ground  below  a  slight  depth  is  permanently  frozen,  io 
places  to  known  depths  of  130  feet  or  more. 

The  timber  line  in  the  region  is  about  2,000  feet  above  sea  levd. 
Locally,  in  protected  valleys,  trees  grow  at  slightly  higher  deTatiooB. 
In  the  mountainous  areas  timber  grows  only  in  the  valleys  and  on  the 
lower  slopes.    In  the  Ray  Mountju^^  valleys  are  devoid  of  timber 
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for  a  distance  of  5  or  10  miles  from  their  heads.  There  are  large 
areas  in  the  Melozitna  basin  below  timber  line  that  apparently  have 
never  been  forested. 

The  principal  species  growing  in  the  region  are  the  spruce  and  birch. 
A  few  scattered  tamarack  grow  in  places  and  willows  and  alders  thrive 
along  watercourses  and  about  timber  line. 

Except  in  favored  situations  along  the  banks  of  streams  and  at 
the  heads  of  valleys  the  trees  are  small,  generally  measuring  less  than 
1  foot  in  diameter.  In  favored  spots  trees  2  feet  or  more  in  diameter 
can  be  found,  but  the  areas  that  support  such  growth  are  very  small. 

Forest  fires  have  swept  over  large  tracts  in  recent  years,  and  m 
places  repeated  burnings  have  cleared  the  land  completely.  Prob- 
ably half  the  area  between  Yukon  and  Koyukuk  .rivers  was  burned 
over  in  1913.  However,  there  is  sufficient  timber  remaining  in 
almost  any  part  of  the  region  below  timber  line  for  the  ordinary 
uses  of  prospectors. 

Game  is  generally  abundant  in  aU  parts  of  the  region  not  recently 
burned.  Moose,  caribou,  and  bear  were  encountered  in  considerable 
numbers  by  the  Survey  party.  Small  game  and  fish  were  to  be  had 
almost  anywhere. 

Steamboats  ply  on  Yukon  and  Koyukuk  rivers  during  the  open 
season  and  furnish  a  ready  means  of  reaching  the  border  of  the 
region.  The  larger  tributaries  of  these  rivers  are  generally  navigable 
for  poling  boats  for  considerable  distances,  but  much  of  the  region 
is  inaccessible  in  this  manner.  Melozitna  River  has  a  canyon  near 
its  mouth  said  to  be  impassable  for  craft  of  any  sort.  Above  the 
canyon  this  stream  is  ideal  for  poling  boats  and  furnishes  a  possible 
route  through  a  large  territory.  Very  little  boating  is  done  except 
on  Tozitna  and  Kanuti  rivers.  Inland  travel  is  mostly  done  in  win- 
ter, when  dogs  and  sleds  can  be  used. 

The  population  of  the  region  is  chiefly  localized  in  settlements  on 
the  banks  of  Yukon  and  Koyukuk  rivers.  The  white  settlements 
include  Rampart  (population  about  50),  Tanana  (300),  and  Ruby 
(1,000),  on  Yukon  River,  and  Hughes  (population  75),  on  Koyukuk 
River.  Minor  settlements  along  the  rivers,  including  telegraph  sta- 
tions, road  houses,  and  the  like,  have  a  total  population  of  about  50 
individuals.  About  a  score  of  prospectors  spend  more  or  less  time 
in  the  interior  of  the  region. 

The  native  population  numbers  about  300.  They  live  in  camps 
and  villages  on  the  banks  of  Yukon  and  Koyukuk  rivers,  usually 
near  the  mouths  of  important  tributary  streams.  The  two  largest 
settlements  are  probably  those  near  Rampart  and  Tanana. 

The  industries  pursued  by  the  inhabitants  of  the  region  are  nu- 
merous, but  all  are  related  more  or  less  directly  to  mining,  trans- 
portation, and  the  Government  military  and  signal  service.    An  agri- 
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cultural  experiment  station  is  maintained  at  Rampart  under  Gov- 
ernment auspices,  Jiud  a,  great  variety  of  products  have  been  grown 
there  successfully. 

Goverament  mail  service  extends  to  all  river  settlements  throughout 
the  year,  and  the  principal  Yukon  River  settlements  are  in  touch 
with  the  United  States  military  tclegriiph  lines.  ^J 

GEOLOOT.  ^ 

QENEHAL  FEATTTXtES. 

The  sketch  map  (PI.  XVI)  presents  gi'aphically  a  summary  of  the 
Bftlient  geologic  features  of  the  Yukon-Koyukuk  region.  It  will  be 
noted  that  a  broad  zone  lying  along  the  Yukon  upstream  from  Ruby 
is  occupied  predominantly  by  metamorpltic  rocks,  probably  of 
Paleozoic  age.  Westward  fnim  Melozitna  River  to  the  Koyukuk 
the  rocks  are  composed  almost  entirely  of  Mesozoic  sediments.  Be- 
tween the  metamorpliic  rocks  on  the  east  and  the  Mesozoic  sedi- 
mentary rocks  on  the  west  is  an  area  in  which  the  rocks  are  predomi- 
nantly igneous,  being  for  the  most  part  gi-anitic  intrusions  and  their 
metamorphic  equivalenfci.  Tertiary  sedimentary  rocka  occupy  small 
areas  on  tho  Yukon,  on  Ray  River,  and  possibly  in  other  parts  of  the 
region.  Quaternary  deposits  ars  widespread  and  cover  lai^e  areas 
of  the  older  rocks.  The  most  t'.vtensive  of  these  is  the  alluviimi  of  the 
lowland  plains.  At  higher  elevations  are  gravel  and  silt  terrace 
deposits.  Locally  in  the  mountainous  areas  are  considerable  bodiee 
of  material  deposited  by  valley  glaciers.  Much  of  the  material  now 
included  hi  the  terrace  and  alluvial  deposits  may  be  glacial  outwash, 

ICETAlf  OAPHIC  HOCKS. 

The  metamorphic  rocks  of  the  eastern  part  of  tho  region  are  divis- 
ible into  two  general  groups — a  schist  group,  derived  cliiefly  from 
original  sedimentary  rocks,  and  a  greenstone  group,  in  which  altered 
basic  igneous  rocks  predominate. 

The  schist  gioup  outcrops  at  intervals  along  the  Yukon  from 
Kokrinos  nearly  to  Rampart  and  probably  covers  considerable  areas 
in  tho  adjacent  territory  north  of  tho  river.  It  also  occupies  a  large 
area  on  the  headwaters  of  Tozitna  and  Ray  rivers  that  continues 
northeastward  to  the  headwaters  of  Dall  and  Kanuti  rivers. 

Tho  predominant  rock  types  of  the  schist  group  are  quartzdte 
schists  and  quartz-mica  schists.  Associated  with  these  rocks  are 
hmes tones,  augen  gneisses,  and  greenstones,  whose  mechanical 
alteration  is  comparable  with  that  of  the  predominant  schist  types. 
They  are  also  cut  locally  by  unsheared  intrusive  rocks, 

Tho  schist  group  is  undoubtedly  in  lai^o  part  the  equivalent  of 
the  scliist  series  on  the  head'wa.iets  of  Dall  and  Kanuti  rivers  described 


y~ 


MINERAL  BESOUBCES  OP  YUKON-KOYUKUK  BEQION.  375 

by  Mendenhall  *  and  considered  by  him  to  be  of  probable  Devonian 
and  Silurian  age.  The  same  physical  characteristics  have  been  noted 
in  the  rocks  of  the  Ruby  district  to  the  southwest,  where  Devonian 
fossils  were  collected  by  the  writer  in  1912,  and  in  the  metamorphic 
rocks  at  the  head  of  Little  Minook  Creek  and  on  Quail  Creek  of  the 
Rampart  district,  that  have  furnished  Silurian  and  Devonian  fossils. 
It  seems  probable  that  the  group  is  composed  chiefly  of  Silurian  and 
Devonian  terranes,  though  other  Paleozoic  periods  may  be  repre- 
sented. 

The  greenstone  group  forms  the  chief  visible  bedrock  along  the 
Yukon  from  a  little  below  Rampart  to  Fort  Hamlin  and  occupies 
a  large  area  on  both  sides  of  the  river.  These  rocks  continue  west- 
ward from  the  Yukon  about  20  miles  to  the  headwaters  of  Tozitna 
River.  From  this  locality  the  western  boimdary  swings  to  the 
northeastward  and  crosses  the  Yukon  a  little  above  Fort  Hamlin. 
A  published  description  *  of  this  group  as  it  occurs  in  the  vicinity 
of  Rampart  is  as  follows: 

The  greenstones  proper  are  altered  basic  igneous  rocks,  principally  diabasic  flows 
and  tuffs.  Associated  with  them  in  the  vicinity  of  Rampart  are  minor  beds  of  slate, 
chert,  and  limestone,  besides  other  igneous  types.  Among  the  latter  are  rhyolitic 
lavas  and  flow  breccias  and  dense  aphanitic  laminated  rocks  that  apparently  include 
glassy  lavas  and  fine-grained  tufib.  The  rhyolitic  rocks  occupy  considerable  areas 
to  the  exclusion  of  other  types,  their  white  or  buff  color  contrasting  strongly  with  that 
of  the  greenstones.  At  the  head  of  Squaw  Creek  the  sedimentary  rocks  are  absent 
and  reddish  andesitic  flows  are  interbedded  with  the  greenstones.  Throu^out  the 
area  of  the  greenstones  basic  igneous  dikes  are  common,  but  in  the  Squaw  Creek 
locality  they  are  especially  abundant.  In  stratigiaphic  position  the  greenstones  are 
apparently  above  Uie  limestones  and  schists.  The  natxire  of  their  relation  to  the 
uiklerlying  rocks  is  not  clear,  but  they  seem  to  record  a  continuance  of  the  same 
activities  with  a  marked  increase  in  volcanism.  The  lowermost  greenstones  are 
interbedded  with  marine  sediments  and  were  probably  submarine  flows .  The  absence 
of  such  sediments  among  the  higher  members  suggests  that  either  the  accumulation 
of  the  lower  beds  or  uplift  brought  the  area  above  sea  level  and  afterward  igneous 
activities  alone  were  recorded.  The  rate  of  accumulation  of  an  igneous  series  is 
capable  of  such  wide  variation  that  it  is  obviously  unsafe  to  designate  any  age  as 
that  witnessing  the  formation  of  all  the  greenstones.  It  seems  likely  that  the  forma- 
tion of  the  lower  members  closely  followed  the  Devonian  sedimentation.  They 
may  represent  only  late  Devonian  activities  or  possibly  some  late  Devonian  and 
more  or  less  of  the  succeeding  age. 

The  greenstone  group  probably  holds  the  same  stratigraphic 
relation  to  the  schists  of  the  Yukon-Koyukuk  region  that  it  does 
to  the  limestone-schist  group  of  the  Rampart  district,  so  that  the 
discussion  given  of  the  age  of  the  greenstones  near  Rampart  is  appli- 
cable to  the  group  as  a  whole  in  the  entire  area  of  its  occurrence. 

1  MiwidgnhiUI,  W.  C,  Raooonaianiioe  from  Fort  Hamlin  to  KoUebue  Sound,  Alaska,  by  way  of  DaU, 
Kanntl,  Alten,  and  Kowak  rlran:  U.  8.  OeoL  Survey  Prof.  Paper  10,  p.  32,  IW2. 

«  Bakin,  H.  M.,  A  faologto  rerirwiTmfwanne  of  a  part  of  the  Rampart  quadranfle,  Alaaka;  U.  8.  OeoLSor- 
vey  Ban.  636,  pp.  18-19, 1013. 
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I  MendonhttU  roports  the  oceurrBnce  of  somewhat  similar  rocks  in 
■  tn  area  near  the  head  of  Kanuti  River,  which  he  describes,  under 
the  name  Kaiiuti  scrios,  as  a  group  of  greenstones  and  fine-grained 
pyroclastics  intnidwl  by  dioritic  and  gabbroic  rocks  and  associated 
with  compai^t  and  vesicular  basalts  and  detrital  volcanic  rocks. 
The  Kanuti  "sorics"  <liffers  from  the  group  under  discussion  in  being 
made  up  predominontJy  of  intrusive  rocks  and  in  having  a  greater 
range  in  the  degrees  of  alteration  to  which  its  different  raemboi's 
have  been  subjected.  The  two  groups  correspond  in  being  of  volcanic 
origin  and  it  seems  likely  that  they  were  formed  at  about  the  samo 
time- 
No  other  extensive  areas  of  similar  rorks  are  known  in  tlie  Yukon- 
Koyukuk  region,  but  their  presence  in  parts  of  the  region  not  yet 
visited  is  suggested  by  the  occurrence  of  greenstone  bowldere  in  the 

I  wash  of  Tozitna  and  Melozitna  rivers. 
MBSOZOIC    SEDIMENTAB.T   BOCKS. 
DISTRIBUTION. 
Mesozoic  sedimentary  rocks  comprise  the  visible  bedrock  of  the 
>   entire  region  between  Melozitna  and  Koyukuk  rivere,  excepting  in 
the  local  areas  occupied  by  granitic  intrusions  and  the  belta  of  inde- 
tenninate  contact  rocks  surrounding  them.     Their  eastern  boundary 
follows  the  main  course  of  the  Melozitna  for  much  of  its  length,  but 
locally  they  exteiitt  for,  a  short  distance  east  of  the  river.     North  and 
west  they  extend  beyond  tlio  field  investigated. 


These  rocks  comprise  a  sedimentaiy  series  of  great  thickness  and  of 
great  diversity  in  tlic  htliolcigic  character  of  its  members,  which 
exhibit  no  available  evidence  of  any  notable  stratigraphic  break.  A 
great  number  of  formations,  .50  to  300  feet  thick,  can  be  distinguished. 
The  aggregate  of  the  different  recognizable  members  indicates  that 
the  thickness  of  the  whole  series  is  extraordinarily  great.  A  complex 
structure,  together  with  the  hmitations  of  a  reconnaissance  survey, 
prevented  accurate  measurements,  but  it  seems  clearly  indicated 
that  the  series  includes  many  tliousand  feet  of  beds. 

The  base  of  the  series,  where  recognized,  is  a  massive  conglomerate 
of  coarse  texture.  Locally,  as  near  camp  41,  it  contains  bowlders, 
of  which  the  hiigest  are  5  feet  in  longest  dimension.  The  usual  tex- 
ture is  not  so  coarse,  the  bowlders  as  a  rule  being  about  a  foot  in 
diameter.  There  is  commonly  a  great  discordance  in  size  among  the 
materials  of  the  basal  conglomerate,  which  su^esls  a  marine  ori^n. 
It  probably  wtis  formed  on  a  shore  line  that  advanced  by  destroying 
pronounced  sea  cliffs. 
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The  basal  conglomerate  is  overlain  conformably  by  finer  beds — 
grits^  sandstones,  and  shales.  These  beds  may  represent  offshore 
deposits  that  were  laid  down  contemporaneously  with  another  part 
of  the  basal  conglomerate  a  short  distance  away.  Still  higher  in  the 
series  is  an  alternation  of  fine  conglomerates  and  sandstones,  with 
more  or  less  shale  (now  generally  altered  to  the  form  of  pencil  shales 
and  slates).  The  materials  of  the  higher  beds  show  better  assortment 
as  to  size  than  the  basal  beds  and  in  places  have  the  bedded  arrange- 
ment characteristic  of  stream  deposits.  Evidently  the  series  was 
laid  down  in  an  area  that  was  subject  to  intermittent  subsidence. 
Now  a  marked  subsidence  gave  marine  conditions  and  again  a  period 
of  stabiUty  permitted  streams  to  build  deltas  and  extend  their 
flood-plain  deposits  out  over  areas  that  had  just  previously  received 
marine  sediments. 

LrrHOLOGiC   CHARACTER. 

The  basal  conglomerate  is  made  up  of  bowlders  of  granite,  gneiss, 
and  a  great  variety  of  metamorphic  rocks,  such  as  occur  generally 
in  the  region  east  of  Melozitna  River  and  probably  form  the  floor  on 
which  the  series  rests. 

The  finer  beds  of  the  series  include  clays,  shales,  sandstones,  grits, 
and  fine  conglomerates,  the  shales  and  sandstones  predominating. 
The  shales  are  generally  dark-colored  gritless  sorts  that  have  devel- 
oped a  slaty  or  pencil  shale  cleavage.  Some  are  arenaceous  and  one 
important  shale  member  has  gravel  scattered  through  it,  singly  or  in 
thin  lenses  and  strata.  The  sandstones  are  chiefly  feldspathic  and 
some  approach  a  true  arkose  in  composition.  For  the  most  part 
they  contain  a  variety  of  materials,  including  quartz  and  feldspar 
grains,  femic  minerals,  and  fragments  of  chert,  quartzite,  and  dense 
igneous  rocks.  These  beds  are  the  kind  that  would  be  formed  by  a 
greater  comminution  of  the  materials  that  enter  into  the  basal  con- 
glomerate and  point  to  continued  sedimentation  from  the  same 
sources. 

STRUCTURE. 

The  series  is  massively  bedded  for  the  most  part,  but  locally  a 
close  horizontal  lamination  is  evident  in  the  sandstone  members  and 
a  strong  cross-bedding  in  the  fine  conglomerates.  The  whole  series 
has  suffered  extensive  deformation.  In  general,  a  close  irregular 
folding  is  indicated.  Pronounced  faults  have  developed  in  places, 
especially  along  Melozitna  River  at  the  eastern  margin  of  the  area. 
Locally,  about  the  granitic  intrusive  areas,  the  beds  are  highly  con- 
torted and  the  original  structures  are  entirely  obscured.  Pronounced 
secondary  structures,  including  flow  structures,  schistosity,  and  slaty 
cleavage,  have  developed  in  these  localities. 
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METAMORPHIBH.  ^H 

Tht'  granitic  areas  are  surrounded  by  broad  zones  that  are  occu- 
pied by  a  peculiar  assemblage  of  rocks  whose  origin  and  relation- 
ships ari3  not  entirely  clear.  In  part  they  have  the  essential  char- 
iicteristics  of  basic  lavas.  Some  are  clearly  altered  Mesozoic  sedi- 
mentary rocks  and  others  contain  much  material  derived  from  the 
magma  that  gave  rise  to  the  granitic  rock  in  admixture  with  other 
material  that  came  from  the  rocks  which  the  magma  invaded — 
probably  from  the  Mesozoic  rocks.  This  assemblage  may  be  in  part 
the  rocks  of  an  older  group  of  strata  than  the  typical  unaltered 
Mesozoic  beds  (that  are  generally  without  igneous  members),  which 
have  been  exposed  by  erosion  in  local  anticlines  produced  by  the  in- 
trusion of  the  granite.  Or  it  may  be  that  the  granitic  intrusions 
coincided  in  position  with  locally  tieveloped  volcanic  members  in 
the  Mesozoic  succession.  However,  as  many  of  the  rocks  more  or 
le^s  characteristic  of  the  whole  a-ssemblage  are  known  to  have  been 
derived  from  the  Mesozoic  sedimentary  rocks,  and  as  locally  the 
evidence  of  extensive  igneous  metamorphism  is  conclusive,  it  seems 
to  the  writer  that  these  rocks  are  best  interpreted  as  having  devel- 
oped from  the  Mesozoic  sedimentary  rocks  through  the  metamorphic 
influences  that  attended  their  invasion  by  the  granitic  magma. 

The  metnmorpliism  attending  the  granitic  intrusions  Is  illustrated 
in  the  present  condition  of  a  fine  even-grained  quartz  conglomerate 
bed  that  abuts  against  the  granite  area  west  of  the  head  of  Pocahontas 
Creek.  Near  the  contact  the  conglomerate  is  reduced  to  a  sohd  mass 
of  quartz  iji  which  structure  and  the  original  form  of  pebbles  have 
been  effaced.  This  condition  holds  for  over  a  hundred  feet.  Beyond 
this  the  pebble  forms  may  be  more  or  less  clearly  distinguished,  A 
pronounced  induration  and  siiicification  extends  for  more  than  a  mile 
from  tile  contact.  Flow  structure  is  developed  in  places  and  the 
addition  of  magmatic  material  is  seen  near  the  contact.  The  impure 
sedimentary  beds  associated  with  the  conglomerate  are  profoundly 
altered  for  a  mile  or  more  from  theircontaet  with  the  granites,  and  for 
the  most  part  have  taken  on  an  igneous  appearance  generally  charac- 
teristic of  the  rocks  of  this  group.  As  the  rocks  of  the  whole  assem- 
blage are  considered  to  be  analogous  to  the  metamorphosed  beds 
associated  with  the  conglomerate,  they  are  grouped  together  in  map- 
ping under  the  head  of  contact  rocks,  and  no  attempt  is  made  to 
distinguish  between  various  members  of  the  group  that  may  differ 
considerably  as  to  the  details  of  their  genesis. 

The  contact  rocks  are  for  the  most  part  dark  or  greenish  in  color, 
entirely  dense  or  porphyritic,  ^vith  a  dense  groundmass,  and  are  very 
hard  and  resistajit  to  weatherijig.  In  the  least  altered  phases  of  the 
typka]  arkose  of  the  sedimentary  series  there  is  a  partial  isolation  of 
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the  coarser  quartz  and  feldspar  grains  by  the  developmejat  of  a  glassy 
or  finely  crystalline  matrix.  In  more  altered  phases  the  matrix  is 
developed  in  relatively  greater  volume,  the  quartz  and  feldspar  grains 
are  more  completely  isolated,  and  the  quartz  grains  show  marked 
corrosion.  A  gradation  exists  in  which  the  quartz  grains  approach 
complete  resorption  and  the  recrystallized  or  glassy  matrix  is  devel- 
oped in  progressively  greater  quantities.  In  still  more  advanced 
phases  of  alteration  the  more  acidic  of  the  feldspars  are  more  or  less 
resorbed  and  secondary  basic  feldspars  are  developed.  The  porphy- 
ritic  appearance  of  these  rocks  is  due  in  part  to  the  resistaoice  of  basic 
feldspars  original  in  the  arkose,  in  part  to  the  development  of  second- 
ary feldspars,  and  in  part  to  masses  of  epidote  and  chlorite  that  have 
replaced  some  of  the  original  grains,  the  principal  mass  of  the  rock 
having  been  reduced  to  a  glassy  or  finely  crystalline  condition.  Near 
the  granitic  areas  the  magma  probably  contributed  much  of  the 
material  of  the  contact  rocks.  Here  femic  minerals  are  abundant 
and  there  are  phases  that  differ  from  the  typical  granites  only  in  the 
relative  abimdance  of  their  common  constituents.  Apparently  there 
are  gradations  of  the  contact  rocks  into  the  granites  on  the  one  hand* 
and  into  the  sedimentary  rocks  on  the  other.  The  more  siliceous 
sandstones  have  been  altered  to  quartzite  and  the  shales  have  been 
indurated  or  vitrified  and  partly  recrystallized. 

AGE   AND   CORRELATION. 

No  fossils  have  been  found  in  the  sedimentary  series  in  the  Yukon 
Koyukuk  region.  The  character  of  the  series  at  a  distance  from  the 
problematic  contact  rocks  and  its  distribution  indicate  close  relation- 
ships with  the  Shaktolik  group  of  the  Nulato-Norton  Bay  region,  of 
known  Upper  Cretaceous  age,  and  with  the  Bergman  group  of  the 
upper  Koyukuk  basin  which  has  been  correlated  with  the  Shaktolik 
group.  It  is  quite  probable  that  these  beds  furnish  a  continuation 
of  contemporaneous  strata  northeastward  from  the  Shaktolik  area 
through  the  Yukon-Koyukuk  region  into  the  upper  Koyukuk  basin, 
which  strengthens  the  correlation  between  the  Bergman  and  Shak- 
tolik groups. 

Lower  Cretaceous  fossils  were  collected  by  Schrader  *  from  a  pinkish 
limestone,  which  is  associated  with  igneous  amygdaloidal  and  ande- 
sitic  tuffs  on  the  west  bank  of  the  Koyukuk  a  few  miles  below  Hughes. 
No  rocks  of  this  character  were  noted  by  the  writer  south  of  the 
Koyukuk,  unless  possibly  they  are  included  among  the  apparently 
igneous  members  of  the  so-called  contact  rocks.  There  is  no  evidence 
of  a  stratigraphic  break  between  the  contact  rocks  and  the  normal 
rocks  of  the  Shaktolik  and  Bergman  type,  such  as  generally  exists 

i  Schrader,  F.  C,  Prelimixuury  report  on  %  reoonnaiasanoe  slang  the  Chandlar  and  Koyukuk  riven, 
,  to  1W9:  U.  S.  Oeol.  Survey  Twenty-first  Ann.  Rept,  pt  2,  p.  477, 1900. 
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between  tho  Lower  Crptafeous  and  Upper  Cretaceous  series  in  Alaska. 
Unless  the  aeries  are  confoi-raable  in  this  part  of  Alaska  the  presence 
of  Lower  Cretaceous  strata  in  the  region  south  of  tho  Koyukuk  is 
improbable.  If  they  are  present  conformably  below  the  Upper 
Cretaceous,  much  more  extended  and  detailed  work  will  be  required 
to  distinguish  them  and  outline  their  areal  distribution, 

I  TEBTIABT  BOCKS.  ^| 

Small  isolated  areas  of  Tertiarj'  sedimentary  rocks  occur  on  Dall 
and  Ray  rivers  and  at  a  number  of  localities  along  Yukon  River. 
The  beds  include  clays,  shales,  sandstones,  conglomerates,  and  thin 
lignitic  seams,  and  are  apparently  of  fluviatilu  oiigin,  the  coal  beds 
representing  vegetal  accumulations  in  the  lateral  basins  of  aggrading 
Tertiary  streams.  There  is  a  close  accordance  in  their  composition 
and  physical  condition  in  all  the  areas  and  they  are  probably  of  the 
same  age,  Fossik  that  were  collected  from  the  area  near  Rampart 
have  been  determined  as  younger  than  the  Kenai  flora  of  Cook  Inlet 

QXTATEBNABY  DEPOSITS, 

Quaternary  deposits  mantle  a  large  pai't  of  the  Yukon-Koj-Tifcuk 
region.  They  include  moraines  and  glacial  outwosh  deposits,  lacus- 
trine Hilts  and  beach  gravels,  and  the  alluvial  deposits  of  lowland 
plains  and  modern  flood  plains. 

The  glacial  deposits  are  found  chiefly  in  the  valleys  that  head  in 
the  Ray  Mountains.  These  valleys  show  many  well- developed 
transverse  moraines,  some  of  w"hich  are  more  than  20  miles  below  the 
heads  of  the  valleys  in  which  they  lie.  Beyond  the  lowermost  moraine 
the  valleys  are  commonly  walled  by  outwash  deposits  in  which  the 
postglacial  streams  have  entrenched  themselves.  In  the  reaches  that 
traverse  the  outwasli  deposits  the  valleys  are  broadly  V-shaped — a 
form  that  is  in  marked  contrast  with  the  glaciated  headward  parts  of 
the  same  valleys. 

A  few  small  moraines  occur  in  the  glaciated  part  of  the  Yukon- 
Melozi  divide  and  at  a  locality  a  few  miles  northwest  of  Melozitna 
Canyon,  but  the  material  involved  in  them  is  insignificant  in 
amount.  Lacustrine  silts  are  extensively  developed  in  many  parts 
of  the  region.  They  fill  an  erosional  depression  at  the  lower  end  of 
the  Yukon  Flats  that  represents  a  northeastward  continuation  of  the 
valley  of  Ray  River.  The  i>reseiit  topography  of  the  lower  parts  of 
the  basins  of  Ray  and  Dall  rivers  is  carved  largely  in  silt  deposits. 
Similar  deposits  also  f'Jl  the  abandoned  valley  through  which  Indian 
River  formerly  fl)»wed  to  the  northeast  and  are  exposed  at  places  in 
the  bluffs  along  the  Yukon  and  Koyukuk  rivers  and  many  of  their 
tributaries.  The  general  distribution  of  the  lacustrine  silts  is  what 
wouJd  be  expected  it  t\\ey  \iad  ouce  \»rcvailed  over  the  entire  region 
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up  to  an  elevation  at  least  several  hundred  feet  above  that  of  the 
major  streams  and  had  since  been  partly  removed  by  erosion. 

Gravel  terraces  and  probable  wave-cut  terraces  and  wave-flat- 
tened ridges  have  been  noted  in  many  parts  of  the  r^on,  particu- 
larly in  the  basins  of  Ray,  Dall,  and  Melozitna  rivers  and  along  the 
Yukon  in  the  vicinity  of  the  Ramparts.  In  the  basins  of  Ray  and 
Dall  rivers  and  along  the  Yukon  these  features  have  their  chief 
development  at  an  elevation  of  about  1,500  feet  above  sea  level. 
Farther  down  the  Yukon  and  in  Melozi  River  basin  they  are  probably 
most  strongly  developed  at  less  elevation. 

Lowland  plains  occupy  large  areas  bordering  on  Yukon  and  Koyu- 
kuk  rivers  and  in  the  basins  of  many  of  their  tributaries.  They  have 
resulted  from  the  aggradation  of  the  valleys  of  an  antecedent  drain- 
age system  whose  arrangement  was  considerably  different  from  the 
present.  The  materials  of  the  lowland  plains  have  probably  been 
brought  to  place  chiefly  by  streams,  but  in  places  glacial  deposits  and 
lacustrine  silts  are  included.  The  flood  plains  of  the  present  streams 
are  nowhere  much  wider  than  the  meander  belts  of  the  streams  that 
traverse  them.  They  are  even  narrower  where  the  streams  have 
recently  entrenched* themselves  and  in  places  are  absent,  as  in  the 
Ramparts  of  the  Yukon  and  the  canyons  of  Melozitna,  Kanuti,  and 
Indian  rivers. 

IGNEOUS  BOOKS. 

The  igneous  rocks  of  the  region  are  of  three  general  types:  The 
greenstones,  the  altered,  and  the  imaltered  granitic  intrusions.  This 
order  expresses  the  apparent  age  relations  of  the  different  types, 
beginning  with  the  oldest,  and  will  be  followed  in  further  discussion. 
The  greenstones  have  already  been  described  in  connection  with  the 
Paleozoic  metamorphic  rocks.  Another  rock  type  of  doubtful  origin, 
having  the  essential  characteristics  of  basic  lavas,  has  been  discussed 
on  a  preceding  page  in  connection  with  the  contact  rocks  that  sur- 
roxmd  the  late  intrusions  in  the  Mesozoic  area  west  of  Melozitna 
River. 

ALTERED   GBANmC   1NTRU8IVE8. 

Altered  granitic  intrusives  oceur  in  many  places  in  the  eastern  half 
of  the  region  that  is  occupied  chiefly  by  Paleozoic  metamorphic  rocks. 
Their  present  forms  include  gneisses,  augen  gneisses,  and  sericite 
schists.  They  occupy  large  individual  areas  for  the  most  part,  but 
there  are  many  long  and  relatively  narrow  areas  that  may  represent 
granitic  dikes  or  sills  intruded  into  the  Paleozoic  rocks  before  their 
principal  alteration  took  place.  Schists  and  augen  gneisses  are  char- 
acteristically developed  at  the  margin  of  the  great  granitic  areas  of 
the  Ray  Mountains  and  in  the  prominent  mountain  range  along  the 
Yukon  southwest  from  the  vicinity  of  Tozitna  River.  Gneissoid 
rocks  penetrate  the  other  granitic  bodies,  and  in  many  places  a  com- 
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pies  relationship  exists  between  the  shwarpd  and  unsheared  types  that 
could  be  shown  only  on  a  map  of  much  larger  scale  and  aft«r  exten- 
sive detailed  study.  The  gneisses  are  plainly  deriTed  from  igneous 
rocks.  The  origin  of  the  schists  13  less  easily  determined.  There  is 
a  gradation  between  gneiaa  and  schist  in  places  that  indicates  their 
equivalency,  though  there  are  schists  of  like  character  in  many  parts 
of  the  field  which  may  be  igneous  derivatives  but  whose  origin  is 
still  uncertain. 

The  more  highly  altered  granitic  derivatives  have  about  the  same 
degriie  of  metainorphism  as  the  Paleozoic  sedinientarj'  rocks.  The 
exact  age  of  the  nietamorphism  of  the  Paleozoic  rocks  is  unknown, 
but  it  was  probably  in  late  Paleozoic  time.  The  oldest  of  the  granitic 
derivatives  may  have  been  intruded  in  Paleozoic  time.  If  the  degree 
t>f  alteration  is  a  criterion  of  age  there  must  have  been  a  succession 
of  intrusions  during  later  ages,  for  there  is  a  gradation  of  the  altered 
granit(«  from  schistose  forms  through  the  whole  range  of  gneiseie 
development. 

UNALTERED    ORANITIO    ROCKS. 

Unaltered  granitic  rocks  occur  in  all  parts  of  the  region,  cutting 
both  Paleozoic  and  Mesozoic  terrenes.  They  are  developed  chiefly 
as  huge  batholiths  and  thick  lenses.  The  largest  areas  comprise  one 
in  the  Ray  Mountains  and  one  between  the  Mclozitna  and  Tozitna 
rivers.  It  is  not  unlikely  that  these  areas  n'ill  be  found  to  merge 
when  their  extents  are  fiilly  known.  Elsewhere  in  the  region  the 
granitic  bodies  have  thick  lenticular  forms.  But  few  thin  dikes  or 
sills  were  noted. 

The  unsheared  granitee  of  the  weetem  part  of  the  region  cut  strata 
of  probable  Upper  Cretaceous  age.  Those  near  the  Ramparts  of  Uie 
Yukon  are  closely  analogous  to  granitic  intrusives  of  the  Yukon- 
Tanana  r^on,  which  in  places  out  Upper  Cretaceous  rocks.  How- 
ever, the  basal  conglomerate  of  the  sedimentary  series  along  the 
Melozitna  contains  bowlders  of  imsheared  granites.  Evidently  the 
unsheared  granites  include  rocks  both  older  and  younger  than  Upper 
Cretaceous  and  it  is  not  unlikely  that  they  represent  a  conside^ab^^ 
greater  range  in  age  than  the  bare  limite  of  this  period.  In  connec- 
tion with  the  granitic  darivatiTes  the  unsheared  granites  suggest  a 
period  of  intermittent  intrusion,  extending  from  some  Paleozoic  age 
possibly  into  the  Tertiary. 

MINERAX   RESOURCBS. 
PSOSPXCTS. 

Placer  gold  is  apparently  widely  distributed  in  the  Yukon-Koyukuk 
region,  but  the  deposits  have  thus  far  shown  little  economic  import 
tance.  Gold  prospects  have  been  found  on  a  number  of  northern 
tributaries  of  the  Yukon  from  Morelock  Qraek  westward  to  Melozitna 
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River.  A  little  desultory  mining  has  been  done  on  Morelock  and 
Grant  creeks,  but  the  production  from  this  whole  section  of  the 
region  has  been  negligible.  Active  placer  mining  on  a  small  scale 
has  been  in  progress  since  1911  on  Indian  River  in  the  northern  part 
of  the  region.  A  little  gold  has  also  been  recovered  from  the  south 
bank  of  the  Koyukuk  at  a  place  called  Red  Moimtain  a  few  miles 
above  Hughes.  Gold  is  said  to  occur  also  on  some  of  the  southern 
tributaries  of  the  Koyukuk  below  Indian  River. 

There  are  no  gold  lode  mines  in  the  region  and  but  a  single  pros- 
pect.    This  prospect  is  on  the  north  side  of  the  Yukon  near  the  bank 
about  20  miles  below  Tanana,  and  has  the  distinction  of  being  the 
first  attempt  to  open  a  lode  mine  in  the  interior  of  Alaska.     It  was 
opened  about  1890;  but  was  abandoned  soon  afterward. 

A  silver-lead  prospect  has  been  opened  on  the  west  side  of  the 
Yukon  near  Morelock  Creek.  This  prospect  is  described  by  pros- 
pectors as  a  close  stockwork  about  10  feet  wide.  Lai^e  pieces  of 
nearly  pure  galena  from  this  locality  were  shown  the  writer  at  Ram- 
part in  1912;  and  it  was  stated  that  the  ore  contained  considerable 
silver  and  a  httle  gold.  No  quantitative  analysis  of  the  ore  is  known 
to  have  been  made  and  the  economic  value  of  the  deposit  is  uncertain. 

INDIAN  BIVEB  OOLD  PLACBBS. 

The  gold  placers  of  Indian  River  are  all  on  the  main  northern 
headwater  stream  from  3  to  5  miles  below  its  source.  More  or  less 
miniTig  has  been  done  on  13  different  claims,  but  the  profitable 
placers  are  restricted  to  five  or  six  claims.  A  little  gold  has  been 
recovered  also  from  Black  Creek,  a  southern  tributary  of  Indian 
River  above  the  workings. 

The  gold-bearing  deposits  of  Indian  River  are  almost  entirely  in 
the  inmiediate  bed  of  the  stream.  At  one  place  the  pay  streak  is 
imder  the  east  bank  of  the  stream  for  a  short  distance,  but  the  deposit 
is  on  a  level  with  the  stream  and  does  not  indicate  a  true  bench 
deposit. 

The  aiuif erous  gravels  are  2  to  6  feet  deep  and  have  an  average 
width  of  about  50  feet.  The  bedrock  throughout  the  area  of  profit- 
able placer  ground  is  granite  and  the  deposit  is  made  up  chiefly  of 
granite  sands  and  residual  bowlders  from  local  sources.  The  bowl- 
ders are  a  product  of  concentric  weathering  in  the  granite  rather 
than  of  water  wear.  They  have  been  concentrated  in  the  stream 
bed  by  the  flow  of  waste  from  the  hillsides  under  frost  action  and 
the  removal  of  the  finer  materials  by  the  stream.  The  bowlders 
make  up  most  of  the  deposits  and  are  a  hindrance  to  economic 
mining. 

Gold  was  first  discovered  on  Indian  River  in  1909  by  a  native. 
He  gave  information  of  his  discovery  to  J.  C.  Felix,  a  white  prospeo* 
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tor,  who  Tisited  tho  locality  in  1910  and  struck  pay  dirt  late  in  tho 
summer.  The  summer  of  1911  witnosaed  the  firat  actual  ruining  in 
tho  district,  when  four  claims  were  worked  by  10  men  and  nearly 
$10,000  worth  of  dust  was  produced. 

In  1912  seven  claims  were  worked  by  about  20  men,  with  a  reported 
production  of  $24,500. 

In  1913  work  was  being  done  on  13  different  claims  by  about  35 
men.  LitUe  beaidm  prospecting  was  accomplished,  however,  until 
late  in  the  aimimor,  as  the  stream  was  almost  dry  on  account  of  the 
prolonged  drought.  Up  to  July  24  only  $8,700  had  been  produced. 
Work  later  in  the  summer  was  more  successful  and  a  total  production 


of  $31,952  was  reported  for  the  soaaon. 


PLACER  MINING  ON  SEWARD  PENINSULA. 


By  Theodore  Chapin. 


INTRODUCTION. 

The  placer-mining  industry  of  Seward  Peninsula  suffered  a  general 
depression  in  1913.  The  vidue  of  the  gold  produced  is  estimated  to 
be  $2,500,000;  in  1912  it  was  $3,025,000.  There  has  been  a  general 
decrease  each  year  since  1906,  when  the  output  was  valued  at  $7,500,- 
000,  to  the  present  year.  This  is  the  natural  history  of  a  rich  placer 
camp  and  is  due  to  the  facts  that  the  bonanzas  are  being  gradually 
worked  out  and  that  the  present  output  is  won  largely  from  gravels  of 
lower  grade.  The  decrease  in  production  in  1913,  however,  was  due 
in  large  part  to  the  drought  which  affected  every  mining  district  of 
the  peninsula  to  a  greater  or  less  extent.  The  past  tendency  to 
ascribe  any  reduction  in  the  gold  output  of  Seward  Peninsula  to  a 
lack  of  rain  may  give  this  statement  a  famihar  ring,  but  in  this 
instance  the  facts  justify  the  statement.  From  June  to  late  in  Sep- 
tember practically  no  rain  fell;  many  of  the  creeks  which  usually 
supply  water  for  mining  were  absolutely  dry,  and  others  were  low. 

DREDGING. 

Dredging  is  less  affected  by  scarcity  of  water  than  other  forms  of 
mining,  but  even  the  dredge  operations  were  hampered,  for  many 
dredgers  had  to  dig  into  bedrock  or  construct  dams  to  get  water  suffi- 
cient for  flotation.  Dredging  has  become  an  established  method  in 
the  mining  industry  of  Seward  Peninsula.  In  1913  there  were  31 
gold  dredges  and  one  tin  dredge  operating,  with  a  combined  daily 
capacity  of  33,000  cubic  yards.  It  is  estimated  that  during  the 
season  they  moved  3,500,000  cubic  yards  of  gravel.  Four  new 
dredges  were  installed  in  1913  and  several  were  in  course  of  construc- 
tion, and  others  which  are  contemplated  will  be  erected  in  the  near 
future.  Besides  those  in  operation  in  1913  there  were  six  temporarily 
idle. 

Dredges  are  now  working  in  every  mining  district  of  Seward  Penin- 
sula. This  geographic  distribution  and  the  fact  that  they  are  success- 
fully used  to  dig  deposits  of  various  kinds,  including  the  shallow 
stream  gravels  such  as  are  found  on  Solomon  River  and  the  deep, 
gravels  of  the  coastal  plain,  show  their  adaptability  to  the  various 
conditions  met  in  the  peninsula.    ' 

385 
eOSSa**— Bull.  502—14 26 


f  886  MINEBAL  REaOCBC£&  OF  ALASKA,   1913. 


[  The  average  length  of  the  drodging  Boason  in  the  southern  part  of 
r  Beward  PeninsuU  m  a  normal  year  is  about  120  days.  This  figure  is 
based  on  the  actual  working  season  of  the  successful  dredges  which 
work  through  the  season  without  mishap.  By  efficient  mani^cment 
the  dredging  seas  )n  might  be  lengthened,  for  a  number  of  dredges 
work  140  days  and  one  operator  claims  a  season  of  six  months.  On 
Solomon  River  the  season  about  equals  the  general  average  of  120 
days.  In  Nome  it  is  a  little  longer,  and  in  Council  a  few  days  less. 
The  average  season  in  the  Foirhaven  region  is  a  little  shorter  than  on 
the  southern  coast.  Steam  dredges  have  a  longer  average  working 
season  than  those  equipped  with  internal-combustion  engines. 

Among  the  dredges  recently  constructed  in  Seward  Peninsula  flume 
dredges  appear  to  predominate.  That  the  gold-saving  efficiency  of 
the  flume  dredge  is  as  groat  as  that  of  a  stacker  dredge  with  its  greater 
table  area  is  doubti'd;  however,  it  has  advantages  that  recommend 
I  it  for  working  certain  deposits.  It  can  be  more  easily  moved  and  can 
be  used  on  shallow  gravels  where  it  would  be  necessary  with  a  larger 
f  dredge  to  dam  or  to  dig  bedrock  to  get  flotation. 

Most  of  the  dredges  of  tlio  Seward  Peninsula  bum  distillate,  A 
I  comparison  between  the  operating  costs  per  cubic  yard  of  dredges 
I  burning  crude  oil  and  those  burning  distillate  shows  little  advantage 
|i|iO  either  fuel,  but  the  working  cost  of  the  machines  burning  wood  and 
1  coal  compares  favorably  with  those  burning  fuel  oils. 

A  list  of  the  dredges  on  Seward  Peninsula  is  given  ill  the  accompauy- 
ing  table: 
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OPERATIONS  IN  DETAIL. 
NOME  BEQIO] 


In  the  vicinity  of  Nome  placer  mining  was  attempted  on  nearly 
all  the  producing  creeks,  but  the  operations  were  seriously  hampered 
by  lack  of  water. 

The  hydraulic  plants  of  the  Pioneer  Mining  Co.  on  Specimen 
Gulch  and  Anvil  and  Little  creeks  and  of  the  Wild  Goose  Mining  & 
Trading  Co.  on  Cooper  Gulch  were  worked  intermittently  during  the 
summer  whenever  water  was  sufficient,  but  were  idle  much  of  the 
time.  Hydraulic  outfits  were  also  mining  on  Bowlder,  Balto,  and 
Osbom  creeks. 

Considerable  activity  was  shown  in  drift  mining  in  the  winter  of 
1912-13.  On  Dexter  Creek  nine  plants  took  out  winter  dmnps,  but 
only  three  attempted  to  sluice.  Water  was  so  scarce  that  one  outfit 
used  a  rocker  washing  with  seepage  water.  A  number  of  large  plants 
worked  in  the  deep  mines  on  the  coastal  plain.  A  very  rich  strike 
is  reported  from  the  Golden  Cow  claim,  on  the  ridge  between  Otter 
and  Dry  creeks,  about  3  miles  northeast  of  Nome.  In  October,  1913, 
this  claim  was  being  prospected  to  prove  the  extent  of  the  pay 
streak.  Another  promising  strike  was  made  on  Manila  Creek,  a 
tributary  of  Hobson  Creek.  Prospecting  revealed  very  rich  gravel 
on  schist  bedrock  about  25  feet  below  the  surface.  The  gold  is 
coarse  and  flaky.  The  pay  streak  is  narrow  but  is  said  to  be  about 
10  feet  thick.     Its  length  has  not  been  determined. 

The  Nome  Consolidated  Dredging  Co.  operates  two  large  dredges 
and  is  building  a  third.  The  dredges  are  working  on  Bourbon  and 
Wonder  creeks  in  the  coastal-plain  gravels.  The  Bourbon  dredge  is 
successfully  working  a  deposit  over  70  feet  thick  and  is  digging  62 
feet  below  the  water  level.  Both  are  driven  by  electricity  generated 
at  a  central  power  plant  on  Bourbon  Creek.  Crude  oil  is  used  for 
fuel. 

The  hull  of  the  new  dredge  being  built  on  Wonder  Creek  was 
nearing  completion  in  the  fall  of  1913,  and  the  machinery  was  to  be 
taken  in  on  the  ice  during  the  winter. 

Two  dredges  operated  on  the  Nome  beach  in  1913.  The  Ernst 
Alaska  Gold  Dredging  Co.  is  working  a  narrow  strip  of  groxmd  at 
the  mouth  of  Rocker  Gulch  on  the  beach  just  below  the  frozen  timdra- 
covered  coastal  plain. 

The  Bernard  dredge  was  worked  for  a  part  of  the  siunmer  by  the 
American  Gold  Dredging  Co.  on  the  beach  at  the  mouth  of  Peluk 
Creek.  This  is  a  flume  dredge.  The  first  two  boxes  are  fitted  with 
Hungarian  riffles,  and  below  these  every  other  box  has  wire  screen 
with  cocoa  matting  beneath  and  the  alternate  ones  contain  iron-bar 
riffles.    A  perforated  plate  at  the  end  of  the  flume  leads  to  the  under- 
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current  sluice.  Watci^b  pumped  by  a  lO-inch  centrifugal  pump. 
The  dredge  started  IS^^K  above  the  high-water  mark  and  planned 
to  work  to  the  water's  o^e,  leaving  a  wide  cut  for  a  place  of  rapid 
retreat  in  case  of  storm.  A  cut  100  feet  wide  was  made,  2  to  3  feet 
of  gravpl  being  taken  off  with  each  swing  of  the  dmige,  and  the  cut 
being  gradually  deepened  to  a  false  bedrock  of  clay  15  feet  below  the 
surface. 

The  Plein  dredge  is  working  on  Otter  Creek  near  its  mouth.  The 
company  controls  1,300  acres  of  ground,  including  600  acres  on  Nome 
River.  In  1913  the  dredge  was  digging  just  below  the  supposed  end 
of  the  second  beach  line.  It  appears  also  to  bo  on  a  submarine  beach, 
for  the  bedrock  on  which  the  dredge  was  digging  is  12  feet  below  sea 
level.    Thawing  is  necessary  except  Edong  the  present  stream  channel. 

The  dredge  of  the  Arctic  Gold  Dredging  Co.  on  Saunders  Creek 
was  dismantled  and  the  machinery  placed  on  a  now  hull  built  on 
Hobson  Crook.  The  dredge  was  placed  at  the  upper  end  of  the 
dredging  ground  and  is  working  downstream.  This  causes  consid- 
erable dead  work,  aa  the  gradient  of  the  stream  la  steeper  than  is 
generally  considered  feasible  for  dredgmg,  so  that  it  is  nocesaary  to 
build  a  dam  every  150  feet.  It  is  thought  that  on  the  lower  part  of 
tlie  stream  damming  will  not  be  necessary. 

The  dredge  of  the  Julien  Gold  Mining  &  Dredging  Co.  began  work- 
ing on  Oslwrn  Creek  about  the  middJo  of  Juno.  Tbo  old  dredge  of 
the  Gold  Beach  Dredging  Co.  on  Osbom  Creek  sunk  last  winter  and 
was  sold  to  J.  H.  Montgomery. 

The  Saunders  Creek  Dredging  Co.  has  worked  out  its  ground  on 
Saunders  Crook  and  is  prospe(;tirig  new  ground.  No  mining  was  done 
ill  1913.  The  Sioux  Alaska  Mining  Co.'s  dredge  on  Moss  Gulch  was 
also  idle  in  1913. 

The  Bessie  Gold  Dredging  Co.  is  building  a  laige  dredge  on  Ilolyoke 
Creek.  The  dredge  of  the  Nome  Gold  Gravel  Co.  on  Cripple  River  is 
expected  to  be  in  operation  in  1914. 

SOLOUON  BIVZB  BASIN. 

Little  work  was  done  on  Solomon  River  in  1913  outside  of  dredging. 
Three  hydraulic  plants  w«re  in  operation  during  part  of  the  season 
and  about  20  men  were  sluicing  whenever  water  was  adequate.  The 
Seward  Dredging  Co.  worked  a  hydraulic  plant  on  Shovel  Creek  and 
took  out  two  ])its  aggregating  about  8,000  cubic  yards.  One  man 
wag  sluicing  on  Kasson  Creek,  a  tributary  of  Shovd  Creek.  An 
outfit  with  a  horse  scraper  worked  for  a  month  and  a  half  on  Big 
Hurrah  Creek,  and  a  little  work  was  also  done  on  Penny  Creek,  Rock 
Creek,  and  Moran  Gulch.  No  mimng  is  being  done  on  East  Fork  at 
present,  but  considerable  prospecting  has  been  carried  on  to  determine 
possible  dredging  ground. 
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Nine  dredges  operated  on  Solomon  River  and  Shovel  Creek,  and  all 
report  a  fairly  successful  season.  Tl^^^dge  of  the  Shovel  Creek 
Gold  Dredging  Co.  was  installed  in  lolHmd  operated  for  six  weeks. 
Considerable  difficulty  was  experienced  with  low  water,  as  the  gravel 
is  only  3  to  4  feet  deep,  so  that  it  is  necessary  to  dig  bedrock  or  dam 
the  stream  to  get  sufficient  water  for  flotation.  The  gold  collects  in 
the  limestone  bedrock  and  it  is  necessary  to  dig  2  feet  of  the  broken 
rock.    The  flat  above  the  dredge  has  been  prospected  by  drilling. 

The  Mulligan  dredge  on  Shovel  Creek  has  not  been  in  operation  for 
two  years.  It  is  a  stationary  land  dredge  and  can  be  moved  on  light 
railroad  rails.  It  turns  on  a  circular  track  12  feet  in  diameter  and  is 
equipped  with  open-connected  1-foot  cylindrical  buckets.  The 
gravels  are  washed  in  a  flume  above  the  body  of  the  dredge.  A  small 
gasoline  engine  furnishes  power  to  run  the  bucket  line  and  to  pump 
water.  Three  claims  at  the  mouth  of  West  Creek  were  worked  out 
with  this  machine,  which  was  then  abandoned.  Dredges  of  this 
type  may  yet  be  found  to  be  well  adapted  for  working  very  shallow 
deposits  where  water  is  not  sufficient  to  float  a  boat  dredge. 

The  Kimball  dredge  is  digging  near  the  mouth  of  Shovel  Creek. 
The  dredges  of  the  Seward  Dredging  Co.  and  the  Nome,  Montana  & 
New  Mexico  Consolidated  Mining  Co.  are  working  on  Solomon  River 
near  the  mouth  of  Shovel  Creek.  Four  other  dredges  are  digging  on 
Solomon  River  between  this  point  and  East  Fork — two  belonging  to 
the  Flodin  Gold  Mining  &  Dredging  Co.  and  two  to  Sivertsen  & 
Johnsen.  The  dredge  of  the  Solomon  Dredging  Co.  is  on  Solomon 
River  near  the  mouth  of  Butte  Creek.  The  gravel  at  this  place  is 
from  4  to  8  feet  thick.  In  the  spring  the  ground  is  partly  frozen,  but 
no  artificial  thawing  is  necessary.  The  equipment  of  this  dredge  was 
recently  changed  from  coal  to  oil  burning  engines,  effecting  a  con- 
siderable saving.  The  Seward  dredge  is  not  working  in  the  river 
channel  proper  but  in  the  bench  deposits,  where  it  is  necessary  to 
thaw  the  ground  in  advance  of  the  dredge. 

BLX7FF  BEQION. 

little  work  was  in  progress  at  Bluff  in  1913.  One  man  was  working 
a  bench  deposit  near  the  beach  by  pumping  sea  water.  No  water  was 
turned  into  the  Topkok  ditch. 

COT7NCIL  BEQION. 

The  Coimcil  output  was  derived  essentially  from  the  dredges. 
Winter  work  was  done  at  only  one  plant,  which  employed  three  men. 
In  the  summer  125  men  were  mining  on  23  claims.  Six  dredges 
were  in  operation  during  the  greater  part  of  the  simuner.  Three  of 
these  were  on  Ophir  Creek,  which  continues  to  be  the  principal  pro- 
ducer.   The  pioneer  dredge  of  the  district  is  the  Blue  Ooose,  which 
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was  installed  in  1003.  This  dredge  was  recently  overhauled  and  a 
5-foot  open-connected  bi^^^line  changed  to  a  3-foot  close-connected 
Hne,  resulting  in  an  increlrod  officiencj.  The  dredge  o£  the  Wild 
Goose  Mining  &  Trading  Co.,  also  on  Ophir  Creek,  is  the  largest  pro- 
ducer of  the  district.  Tlie  otlicr  Ophir  Oreok  boat  is  the  flume 
dredge  which  for  a  time  was  operated  on  Melsing  Creek- 

Another  dredge  was  installed  by  the  Flume  Dredge  Co.  on  Melsiog 
Creek  late  in  the  season  of  1913  and  ran  for  about  two  months. 

Tlie  dredge  of  the  Stai-  Dredging  Co.  has  been  working  on  Mystery 
Creek  3  miles  from  the  mouth  of  the  creek  and  4  piiles  northeast  nf 
Council  City.  The  gravels  are  from  2  to  15  feet  thick  and  overlie  a 
clay  false  bedrock  where  much  of  the  gold  is  found.  The  dredge  has 
a  60-foot  flume,  5  feet  wide.  The  upper  15  feet  is  fitted  with  railroad 
iron  set  longitudinally,  and  the  rest  of  the  flume  has  Hxmgarian 
riffles.  The  buckets  dump  into  a  hopper  and  the  gravel  falb  on  a 
grizzly,  through  wluch  the  water  for  sluicing  is  forced  from  below. 
This  spout  of  water  and  a  gate  of  iron  bars  in  the  sluice  box  are 
designed  to  break  up  the  clay,  but  are  ineffectual,  as  it  is  necessary  to 
keep  a  sluiceman  constantly  forking  disint^rated  material  in  the 
flume.  The  dredge  was  recently  sold  and  wiU  be  moved  to  new 
ground. 

The  Warm  Creek  dredge  had  a  fairly  successful  season,  considering 
the  lack  of  water.  * 

Besides  the  dredges,  several  other  large  plants  and  a  miinber  of 
smaller  ones  were  in  operation.  Pos^hly  30  men,  aside  from  those 
employed  on  the  dredges,  were  mining  on  Ophir  Creek.  Three  hy- 
draulic plants  worked  part  of  the  season  and  several  men  wen 
sluidng.  At  the  mouth  of  Melsing  Creek  a  plant  which  was  mining 
a  bench  deposit  took  out  one  pit  with  a  steam  scraper,  but  was  forced 
to  quit  for  lack  of  water.  Mining  was  also  done  on  Crooked,  Dutdi, 
Sweetcake,  Elkhom,  and  Camp  creeks. 

On  I X  LOulch,  a  tributary  of  Fox  Kiver,  one  man  mined  on  a  small 
scale.  The  supply  of  water  obtained  by  impounding  tiie  flow  from 
springs  was  sufficient  to  sluice  for  a  few  hours  at  a  time.  Little  work 
has  been  done  here,  but  considerable  ground  has  been  prospected  and 
is  b^ng  held  for  hydraulicking  or  dredging. 

CASADXPAOA  RTVUIl  BASIN. 

The  Kuby  Dredging  Co.,  working  on  the  Casadepaga  near  the 
mouth  of  Ruby  Creek,  experienced  con£dderable  difficulty  with  lai^ 
bowlders,  but  otherwise  had  a  successful  season.  The  property  of 
the  Casadepaga  Gold  Dredging  Co.  on  lower  'Willow  Creek  was 
recently  transferred  to  the  Willow  Dredging  Co,  Water  was  so  low 
on  the  creek  that  it  was  necessary  to  cease  operations  soon  after  the 
first  hard  freeze. 
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On  Willow  Creek  above  the  dredge  one  hydraulic  plant  employea 
four  men,  and  several  men  were  sluicing.  No  mining  was  being  done 
on  Ruby  Creek,  but  assessment  work  is  kept  up  on  claims  that  are 
being  held  for  dredging  groxmd. 

Two  dredges  were  idle  on  Goose  Creek,  as  there  was  not  sufficient 
water  to  run.  One  of  these,  wliich  was  locally  called  the  Goldbottom 
dredge,  has  been  bought  by  the  Nome,  Montana  &  New  Mexico  Con- 
solidated Mining  Co.,  and  will  be  operated  in  1914.  The  Groose  Creek 
dredge  has  been  purchased  by  the  Oro  Dred^g  Co.  It  will  be 
remodeled  and  moved  to  Elkhom  Creek,  where  it  is  to  be  operated 
in  1914. 

IKON  CREEK  REGION. 

More  mining  was  being  done  on  Iron  Creek  and  tributaries  in  1913 
than  for  several  years.  From  70  to  80  men  were  at  work  sluicing  and 
prospecting.  Water  was  sufficient  to  work  the  creek  claims.  On 
Sherette  Creek  one  outfit  employed  five  men  to  do  assessment  work. 

PORT  CLARENCE  PRECINCT. 

In  the  Port  Clarence  precinct  about  125  men  worked  a  greater  part 
of  the  sununer,  but  some  of  them  were  engaged  in  construction  work. 
A  dredge  was  installed  on  Sunset  Creek  and  worked  over  three  months 
with  good  results.  In  the  main  it  worked  in  thawed  ground,  but 
points  of  frozen  gravel  which  project  into  the  river  will  have  to  be 
thawed  before  they  can  be  worked.  This  will  be  done  by  stripping 
and  steam  pointing.  The  bedrock  consists  of  greenstone  schist  and 
limestone  and  contains  so  much  gold  in  the  crevices  that  it  is  necessary 
to  remove  about  3  feet  of  the  rock.  A  cut  300  feet  wide  includes  two 
pay  streaks  and  intermediate  areas  containing  more  or  less  gold. 
Plans  are  being  made  for  the  installation  of  another  dredge  on  Simset 
Creek  in  the  near  future. 

The  Johnstone  dredge  was  operated  on  Budd  Creek  near  the 
mouth  of  Windy  Creek  for  23  days.  It  was  necessary  to  work 
through  much  barren  groimd  to  get  to  pay  gravel,  and  then  some 
difficulty  was  experienced  with  frozen  ground.  It  will  be  necessary 
either  to  strip  the  ground  and  allow  it  to  thaw  or  to  thaw  it  arti- 
ficially.    This  dredge  was  built  in  1912  and  was  run  30  days. 

The  tin  dredge  on  Buck  Creek,  in  the  York  district,  ran  only  six 
weeks  and  closed  for  lack  of  water. 

A  dredge  was  taken  to  Dick  Creek,  a  tributary  of  Serpentine  River, 
by  Flodin  &  Hutton,  but  was  not  installed,  as  no  groimd  has  been 
prepared  for  dredging. 

Sullivan  &  Dobson  prospected  American  River  for  the  Budd  Creek 
Gold  Dredging  Co.    They  plan  to  install  a  dredge  in  the  near  future. 
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■  EOtrOA^OE  BEOION. 

r  In  the  Kougarok  region  Uie  drought  was  3everely  felt.  About  76 
men  worked  part  of  the  eeaaon,  but  ftJl  work  was  curtailed  by  lack  ot 
sufficient  water  during  the  entire  season  and  by  the  early  freeze-up. 
By  the  nuddlo  of  September  few  plants  were  still  in  operation. 

Dahl  Creek  was  nearly  dry.  Four  outfits  tried  to  sluiee,  but  had 
sufficient  water  to  work  only  one  clnJm  at  a  time.  Two  men  worked 
on  Coffee  Creek.  Quartz  Creek  was  dry,  but  one  man  performed  a 
little  dead  work.  No  work  was  done  on  Windy  and  Coarse  Gold 
creeks.  At  the  mouth  of  Ijttle  Windy  Creek  considerable  prospect- 
ing was  done  but  no  sluicing.  The  ground  is  being  held  for  dredging. 
Two  outfits  mined  on  the  North  Pork. 

The  Wall  Real  Estate  Corporation,  owner  of  the  North  Star 
Ditch,  was  prepared  for  extensive  operations,  but  could  do  little 
nuning.  Near  Taylor  Creek  a  hydraulic  elevator  was  run  for  10  days. 
At  tliis  place  the  river  has  beeiu  turned  into  a  new  channel  and  the 
old  channel  will  be  mined.  This  company  intends  to  install  a  dredge 
in  the  near  future. 

A  claim  near  the  mouth  of  Dreamy  Gulch  was  ground-sluiced,  and 
a  winter  dump  which  was  obtained  by  drifting  beneath  the  river  waa 
partly  worked.  Two  outfits  mined  on  Kougarok  River  between 
Taylor  and  Macklin  creeks.  Five  outfits  emploving  about  15  men 
were  at  work  on  Macklin  Creek.  George  James  was  coDstnicting  a 
ditch  to  take  water  from  Schlitz  Creek,  on  Serpentine  Siver,  to  Mack- 
lin Creek. 

The  dredge  of  the  Alaska-Kougarok  Dredging  Co.,  locally  known  as 
the  Kelliher  dredge,  is  digging  on  Kougarok  River  above  Macklin 
Creek.  The  company  is  said  to  own  a  mile  of  dredging  ground  along 
the  river,  consisting  of  a  broad  flat  600  feet  wide.  The  dredge  has 
cut  one  strip  100  feet  wide  for  2,500  feet  along  the  river  and  has 
started  to  make  a  parallel  cut  in  the  adjoining  area,  which  has  been 
artificially  thawed.  The  thawing  is  accomplished  by  gronnd- 
eluicing  off  a  foot  and  a  half  of  moss  and  muck,  which  overlies  a  layer 
of  frozen  muck  and  lenses  of  clear  ice.  This  material  is  in  part 
broken  by  blasting  and  then  thaws  naturally  by  exposure  to  the  sun 
and  air.  Water  for  sluicing  is  obtained  by  two  ditches,  one  to 
Trinity  Creek  and  one  to  Columbia  Creek.  The  latter  was  recently 
cut  and  will  be  finished  in  another  season. 

Above  the  Kelliher  dredge  three  outfits  mined  from  June  nntdl 
September. 

FAZBEAVEN  DISTBIOT. 

In  the  Fairhaven  district  four  dredges  were  in  operation  in  1913, 
and  each  had  a  fairly  successful  season.  One  of  these  was  on  Candki 
Creek,  one  on  the  Eugruk,  and  two  on  Imnachuk  Rivw.    The 


PLACER  MINIKQ  OK  SEWABD  PENINSULA.         395 

Kugruk  dredge  was  installed  in  1913  and  operated  for  about  a  month 
and  a  half.  Other  dredges  which  are  planned  for  this  region  may  be 
installed  in  the  near  future.  Representatives  of  the  Dearborn  Invest- 
ment Co.  extensively  prospected  the  company's  holdings  on  Kugruk 
River  last  season  and  expect  to  install  a  dredge  in  1914.  It  is  also 
reported  that  another  company  will  put  a  dredge  on  Independence 
Creek,  a  tributary  of  the  Kugruk. 

The  Keewalik  Mining  Co.  on  Candle  Creek  employed  25  men  during 
the  spring  and  15  in  the  summer,  but  work  was  confined  principally 
to  dead  work,  as  there  was  little  water  for  mining.  Several  large 
plants  were  sluicing,  but  the  output  was  small.  On  the  Inmachuk 
the  Fairhaven  Ditch  &  Water  Co.  employed  about  100  men.  The 
winter  output  of  1912-13  was  exceptionally  small,  owing  in  part  to 
a  shortage  of  coal. 


LODE  DEVELOPMENTS  ON  SEWARD  PENINSULA, 


By  Theodore  Chapin. 


OENERAIi  CONDITIONS. 

During  the  later  part  of  the  summer  of  1913  a  few  of  the  lodes 
in  the  vicinity  of  Nome  were  visited  and  infonnation  was  gathered 
regarding  development  of  lodes  in  other  parts  of  Seward  Peninsula. 

The  only  metals  being  commercially  extracted  from  bedrock  on 
Seward  Peninsula  are  tin  and  tungsten.  The  development  of  these 
lodes,  the  erection  of  a  test  mill,  and  the  production  of  nearly  6,000 
pounds  of  concentrates  of  tin  and  tungsten  constitute  the  most  nota- 
ble achievement  of  the  year  in  lode  mining  in  Seward  Peninsula. 
Lodes  bearing  gold  and  silver  have  produced  ore  in  the  past,  and 
although  none  are  in  successful  operation  at  present  several  give 
promise  of  future  production.  On  one  property  a  short  distance  from 
Nome  a  mill  has  recently  been  erected  and  some  ore  tested.  On  an- 
other property  a  lode  carrying  nearly  60  per  cent  of  antimony  sul- 
phide and  notable  amounts  of  gold  and  silver  has  been  opened  and 
awaits  the  capital  necessary  for  its  operation.  Lodes  carrying  other 
metallic  sulphides  are  known.  Deposits  of  copper,  lead,  and  graphite 
have  been  prospected,  but  have  not  contributed  any  notable  produc- 
tion. Bismuth,  iron,  and  arsenic  sulphides  are  not  known  to  occur 
in  workable  quantities  in  the  quartz  lodes,  but  may  prove  valuable 
for  the  gold  they  contain.  Deposits  of  iron  oxide  have  been  reported 
near  tidewater  a  short  distance  from  Nome,  but  have  never  been 
developed. 

OOIJ>. 

On  account  of  the  great  amount  of  placer  gold  which  this  r^on  has 
yielded,  the  principal  interest  in  lode  mining  centers  in  the  discovery 
of  gold-bearing  lodes.  The  opening  of  gold-bearing  fissure  veins  and 
other  workable  deposits  in  thjs  vicinity  has  helped  to  remove  the 
prejudice  against  lode  mining  and  to  stimulate  interest  in  prospecting. 
The  greatest  activity  in  lode  prospecting  in  the  vicinity  of  Nome  has 
been  on  Anvil  and  King  mountains  a^d  on  the  divide  between  Anvil 
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8iid  Glacier  croekti.  {Seo^^iS.)  Retontly  a  number  of  claims  have 
been  staked  and  the  neceflHy''-'^^^™'^^  work  done,  but  what  is 
generally  recognized  a«  development  work  is  rarely  carried  on,  and,  as 
a  rule,  surface  cuts  are  the  only  workings. 


QEOIXJOT. 


The  prevailing  rocks  in  the  vicinity  of  Nome  belong  to  what  has 
been  called  the  Nome  group,'  and  consist  of  schists  containing  lime- 
stone beds  and  locally  intruded  by  greenstone  and  granite.     TTiere 
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are  also  extensive  deposits  of  gravel;  8om^|  which  are  marixie  and 
some  fluviatile.  The  schists  are  broad]|pBRified  as  chloritic,  felds- 
pathic,  ajad  siliceoiis  graphitic  schists.  All  the  lode  deposits  are 
found  in  the  Nome  group  and  the  included  intrusive  rocks. 

TYPES  OF  GOLD  LODES. 

Ibe  gold  lodes  of  the  Nome  region  are  divided  into  two  general 
classes — vein  deposits  and  disseminated  deposits.*  The  veins  in- 
clude those  deposits  in  which  mineralization  occurred  along  more 
or  less  well  defined  structural  planes.  They  contain  a  coxisiderable 
amount  of  quartz  or  calcite  gaogue.  The  disseminated  deposits 
occur  i^racture  zones,  mineralized  by  gold-bearing  solutions  that 
penetp^^^along  minute  openings.  Such  deposits  are  poorly  de- 
fin^^anograde  insensibly  into  the  surrounding  rocks.  These  two 
modes  of  occurrence  are  not  sharply  differentiated,  but  show  grada- 
tions from  one  to  the  other.  On  the  basis  of  vein  material  the  vein 
deposits  are  divided  into  quartz  veins,  calcite  veins,  and  veins  com- 
posed of  quartz,  albite,  and  chlorite.  The  quartz  veins  are  the  only 
ones  thought  to  be  conunercially  important,  although  calcite  veins 
are  known  to  carry  free  gold.  The  auriferous  quartz  veins  have  fui> 
ther  been  separated  into  two  classes,  one  in  which  the  gold  is  associated 
with  the  sulphides  of  iron,  arsenic,  and  antimony  or  other  minerals, 
and  one  in  which  the  gold  has  no  mineral  association  except  with  the 
quartz. 

In  the  sulphide-bearing  lodes,  whether  fissure  veins  or  disseminated 
fracture  zones,  the  gold  either  occurs  free  in  the  sulphide  or  inclosing 
quartz  or  is  present  in  a  state  of  chemical  combination.  A  division 
made  on  this  basis  is  the  most  important  classification  from  economic 
considerations,  as  the  deposits  of  the  two  kinds  require  entirely  differ- 
ent plants  for  the  treatment  of  the  ore.  Failure  on  the  part  of  oper- 
ators to  determine  the  character  of  the  ore  in  depth  has  caused  con- 
siderable loss  in  the  erection  of  machinery  not  suitable  for  treating 
the  ore. 

The  gold-bearing  lodes  of  Seward  Peninsula  have  been  character- 
ized '  as  a  type  of  Alaskan  deposits  peculiar  to  this  region,  as  it  has 
never  been  proved  that  they  bear  a  genetic  relation  to  intrusive  rocks, 
like  most  of  the  other  gold-lode  deposits  of  Alaska.  This  is  true  of 
the  greater  number  of  the  lodes,  but  a  type  which  appears  to  be  some- 
what different  from  those  previously  described  and  apparently  di- 
rectly connected  with  intrusive  roc]^  is  found  in  a  mineralized  dike 
(p.  405).  This  lode,  which  was  recently  opened,  may  not  prove  to  be 
of  economic  importance,  but  is  interesting  as  a  new  type  of  lode  in  this 
vicinity. 

'  

1  Mofflt,  F.  H.,  op.  dt.,  p.  128. 

s  Brooks,  A.  H.,  0«ologio  features  of  Alaskan  metaUitoous  lodes:  U.  S.  Oeol.  Surrey  Bull.  480,  p.  70,  lOU. 


MINERAL  BE90UBCES  OP  ALASKA, 
3  ANXI  PBOBPECTS. 
NEW   ERA   MINE. 

The  property  of  tho  New  Era  Mining  Co.  b  about  6  milos  north  of 
Nome,  (Seo  fig.  13,  p.  398.)  The  claims  are  located  onSnowGuldi, 
a  tributary  of  Glacier  Crook,  and  on  Kanoma  Gulch,  a  small  branch 
of  Snow  Gulch.  Tho  ore  bodies  aro  stringer  lodes  and  disseminated 
deposits  in  schist  and  occur  near  a  limestone  contact. 

Tho  principal  undergromid  development  consists  of  a  tunnel  315 
feet  long,  driven  to  crosscut  tho  lode,  which  is  said  to  strike  about 
northeast  and  dip  40°  NW.  At  the  time  the  tunnel  was  visited  a 
cave-in  ren<lered  it  inaccessible,  so  only  surface  workings  could  be 
examined.  The  face  of  the  tunnel  was  said  to  be  10  feet  in  ore,  but 
the  ontiro  width  of  the  lode  had  not  been  determined.  The  lode,  as 
judged  by  specimens  from  tlie  dump,  is  composed  of  stringers  of 
quartz  with  much  included  schist,  both  quartz  and  schist  containing 
considerable  pyrito  and  arsenopyrite.  The  arsenopj-rite  occurs  as 
small  irregular  bunclies  and  as  isolated  crj-stals  in  both  vein  maHer 
and  schist  and  appears  to  be  contemporaneous  with  tlie  quartz. 
Some  of  the  pyrite  may  perhaps  have  tho  same  relation,  but  most  of 
it  is  of  later  origin  than  the  arsenopyrite  and.filb  fractures  which 
penetrato  that  mineral.  A  small  amount  of  albite  occurs  with  thfl 
quarts.  Small  bunches  of  calcite  wero  soen  in  ])yritlzed  scliist,  but 
thdr  relation  to  the  quartz  waa  not  detemuned. 

No  visible  gold  could  be  detected  in  any  of  the  samples  taken  from 
this  tunnel,  nor  can  free  gold  be  obt^ned  on  crushing  the  ore.  Tie 
gold  is  contained  in  the  sulphides  and  extends  into  the  wall  rock  for 
a  considerable  distance.  The  quartz  stringers  are  frozen  to  the  schist 
and  do  not  easily  separate  from  it,  but  this  is  not  a  serious  obstacle, 
for  the  included  schist  is  mineraUzed.  As  the  wall  rock  also  contains 
gold,  the  width  of  the  minable  rock  must  be  determined  not  by  the 
walls  of  the  vein  matter  but  by  the  distance  to  which  the  minOTsIizB- 
tion  has  penetrated  the  waUs.  Assays  on  ore  taken  from  the  tunnel 
show  high  values,  but  inasmuch  as  many  of  these  assays  were  made 
from  very  small  samples,  they  carry  little  weight  in  determining  the 
average  value  of  the  lode. 

On  the  ridge  between  NakMna  and  New  Year  gulches,  at  an 
elevation  of  600  feet,  an  opening  has  been  made  on  a  lode  Tdiidi 
strikes  N.  60°  E.  and  dips  75°  NW.  The  lode  is  about  6  feet  wide 
and  is  composed  of  schist  cut  by  nonper^tent  lenses  of  quartz  will) 
few  sulphides.  The  gold  is  concentrated  along  the  footwall  of  the 
lode,  where  particles  of  visible  gold  occur  in  gash  Teins.  Assays 
made  on  about  5  inches  of  the  footwall  are  said  to  hare  shown  hi^ 
values,  but  the  conditions  under  which  this  material  was  selected 
are  not  known. 
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A  abort  distance  below  this  opening  is  a  mineralized  zone  of  schist 
100  feet  wide.  It  occurs  at  a  limestone  contact  and  appears  to  be 
a  deposit  of  the  disseminated  type.  A  small  opening  had  been  made 
but  did  not  penetrate  the  oxidized  surface  zone,  so  the  unaltered  part 
of  the  ore  body  was  not  visible.  The  surface  zone  is  soft,  decomposed 
chloritic  schist  of  dark-green  color  minutely  seamed  along  fractures 
with  tiny  threads  of  iron  oxide,  evidently  derived  from  the  oxidation 
of  the  pyrite  which  occurs  as  impregnations  in  the  schist.  Quartz  is 
not  visible  except  as  lenses  in  the  schist.  The  managers  report  that 
careful  sampling  across  the  surface  of  this  lode  indicated  the  presence 
of  gold  in  commercial  quantities,  but  a  test  mill  run  of  150  tons  of 
the  ore  showed  that  only  a  portion  of  the  gold  contained  is  free- 
milling,  for  less  than  half  the  amoimt  indicated  by  the  assay  was 
recovered  on  the  plates.  The  surface  portions  of  the  lode  may  have 
a  gold  content  much  greater  than  the  lower  portions,  for  the  gold 
contained  ia  the  surface  zone  may  be  the  residual  concentration  from 
a  considerable  vertical  section  of  the  vein,  now  removed  by  erosion. 
Considerable  prospecting  will  be  necessary  to  determine  the  gold 
content  at  depth  and  the  size  and  extent  of  the  ore  body,  inasmuch 
as  the  lode  of  this  character  is  not  as  regular  as  a  fissure  vein. 

The  custom  stamp  mill  at  Nome  was  taken  over  by  the  New  Era 
Mining  C!o.  upon  its  reorganization  last  year  and  placed  on  the  prop- 
erty at  Snow  Oidch.  This  was  a  great  convenience  in  making  test 
runs,  but  it  was  soon  evident  that  the  mill  was  poorly  equipped  for 
treating  the  ore,  for  much  of  the  gold  was  not  recoverable  by  the 
simple  process  of  crushing  and  amalgamation  employed  in  this  mill. 
Plans  for  testing  the  claims  with  a  diamond  drill  have  been  made. 

About  half  a  mile  southwest  of  the  New  Era  tunnel,  at  an  elevation 
of  450  feet  above  sea  level,  the  (jolden  Eagle  claim  has  been  staked 
on  a  lode  which  appears  to  be  the  same  one  cut  by  the  New  Era 
workings.  The  lode  is  being  prospected  by  a  drift  tunnel,  which  at 
the  time  of  visit  was  about  50  feet  under  cover.  The  vein  where 
exposed  on  the  surface  was  only  about  6  inches  thick,  but  it  grows 
wider  with  depth  and  at  the  face  of  the  tunnel  has  a  thickness  of 
over  6  feet.  It  is  composed  of  dull  opaque  quartz  and  carries  no 
sulphides.  The  operators  state  that  samples  representative  of  the 
ore  of  the  entire  vein  showed  commercial  values. 

ANVIL  GREEK. 

A  Uttle  prospecting  has  recently  been  done  on  Anvil  Creek,  but  ait 
the  time  of  visit  no  work  was  in  progress.  Near  the  mouth  of  Quartz 
Oulch  a  lode  with  a  general  northeast  strike  and  steep  northwest  dip 
has  been  opened  in  several  places  by  shallow  surface  cuts.  The  lode 
is  a  crushed  zone  in  schist  fiUed  with  reticulating  veins  composed  of 
quartz  and  a  carbonate  which  appears  to  be  dolomite.    The  exact 
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composition  of  this  mineral  was  not  determined,  but  chemical  tests 
show  it  to  be  a  carbonate  of  calcium  and  magnesium  with  only  a 
trace  of  iron  and  to  bo  near  the  composition  of  dolomite. 

The  metallic  content  of  the  lode  consists  of  pyrite  and  arsenopyrite, 
wliicli  appear  to  have  been  introduced  at  different  times.  The 
arsenopyrite  for  the  most  part  occurs  as  large  crystals  and  irregular 
mosses  in  both  quartz  and  dolomite  and  is  e\-idently  contemporaneous 
with  the  primary  vein  formation.  The  pyrite  is  of  lat«r  origin  and 
occurs  as  reticulating  veins  cutting  the  quarlz-carbonate  vein  and 
including  grains  of  the  arsenopyrite. 

A  claim  on  the  ridge  between  Anvil  Creek  and  Snake  River,  near 
the  north  end  of  the  knoll  west  of  Banner  station,  has  been  prospected 
recently.  An  irregular  body  of  quartz  was  opened  by  a  shallow  sur- 
face cut,  but  not  enough  work  was  done  to  show  the  relations.  No 
well-defined  vein  is  in  view.  Tlie  lode  consists  of  dull-wlute  quartz 
with  no  sulphides  or  visible  gold.  Stringers  of  quartz  penetrate  the 
schist,  and  blocks  of  schist  are  included  in  the  quartz  mass. 

GOLDBOTTOM    CREEK. 

Considerable  development  work  is  reported  to  have  been  don©  on 
the  Connolly  &  Jensen  quartz  mine,  on  Goldbottom  Creek.  This 
property  is  equipped  witli  a  small  stamp  mill  run  by  water  power  and 
was  necessarily  idle  during  Iho  drought  of  the  summer  of  1013.  It 
is  stated,  however,  that  a  quantity  of  ore  is  ready  to  be  milled  when- 
ever water  is  available. 

COOPER    GULCH. 

Near  the  head  of  Cooper  Gulch,  about  half  a  mile  east  of  Anvil 
Peak,  a  little  work  has  been  done  on  a  calcite  vein.  A  number  of 
openings  have  been  made  on  the  lode,  but  the  only  accessible  one  was 
a  short  open  cut-  which  showed  a  reticulatbig  veiu  of  calcite.  The 
strike  of  the  vein  is  in  general  N.  30°  E.,  but  it  is  very  irregular  in 
direction  and  dip.  In  places  it  stands  vertically,  but  in  others  it 
flattens  out  into  lenses  that  lie  nearly  horizontal.  The  country  rock 
is  schistose  limestone, 

A  short  distant'c  to  the  east,  near  the  limestone  contact  in  the  schist, 
another  claim  is  being  prospected  by  a  short  tunnel  that  exposes  the 
lode  for  a  few  feet.  The  lode  is  defined  by  two  polished  vortiod  walls 
about  4  feet  apart,  wliich  inclose  ledge  matter  and  brecciatod  scliist, 
all  more  or  less  mineraUzed.  The  interior  and  bonlers  of  the  lode  are 
composed  of  bodies  of  ferruginous  calcite,  between  which  are  masses 
of  crushed  schist  that  has  been  partly  replaced  by  calcite.  The  cal- 
cite of  the  veins  and  the  replaced  areas  has  been  altered  in  large  part 
to  limonite,  which  gives  a  rusty  appearance  to  the  entire  lode.  Some 
shattering  evidently  followed  the  formation  of  the  lode,  as  calcite 
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yeiolets  fill  fractures  that  penetrate  vein  and  wall  rock.    No  sul- 
phides or  gold  were  seen  on  specimens  of  the  rock. 

DEXTER   CREEK. 

On  Dexter  Creek  about  300  feet  above  the  mouth  of  Grouse  Gulch 
a  prospect  tunnel  has  been  driven  for  a  distance  of  400  feet.  The 
wall  rock  exposed  at  the  portal,  the  only  part  of  the  workings  accessi- 
ble at  the  time  of  visit,  is  decomposed  mica  schist,  and  the  entire 
timnel  is  said  to  be  in  rock  of  similar  character.  No  evidence  of 
mineralization  is  apparent,  although  the  inclosing  rock  is  reported  to 
contain  gold. 

Assessment  work  on  a  nxmiber  of  other  claims  in  this  vicinity  is 
reported,  but  little  work  has  been  done  in  developing  them. 

SLISCOVICH  MINE. 

Several  quartz  veins  containing  antimony  have  been  opened  on 
Seward  Peninsula,  but  only  one  of  them,  the  Sliscovich  mine,  has 
been  developed  to  a  producing  basis.  This  property,  situated  near 
the  head  of  Manila  Creek,  at  an  elevation  of  1,100  feet  (fig.  13,  p.  398), 
was  staked  in  1905,  and  a  little  work  has  been  done  on  it  each  year 
since.  The  vein,  which  strikes  N.  60°  E.  and  dips  45°  NW.,  was 
traced  on  the  surface  for  over  half  a  mile,  nearly  across  the  basin  of 
Manila  Creek.  Besides  a  nimiber  of  prospect  pits  two  openings  have 
been  made  to  develop  the  lode.  A  short  distance  below  the  point  of 
discovery  a  50-foot  adit  was  driven  to  crosscut  the  lode,  but  no 
further  work  was  done  at  this  place.  The  main  opening  is  at  an  ele- 
vation 100  feet  lower.  There  an  adit  was  driven  315  feet  to  the  lode, 
which  was  opened  by  an  inclined  shaft  for  100  feet. 

The  lode  is  composed  essentially  of  dull,  opaque  quartz  and  stib- 
nite,  the  sulphide  of  antimony,  in  approximately  equal  amoimts, 
although  slight  variations  in  the  proportions  of  the  two  minerals 
appear  from  place  to  place.  Near  the  surface  the  antimony  pre- 
dominates, and  in  places  nearly  pure  stibnite  occurs  in  small  bimches. 
A  number  of  assays  and  analyses  have  been  made  on  samples  of  the 
ore,  aU  of  which  show  rather  constant  antimony,  gold,  and  silver. 
An  analysis  made  on  a  small  shipment  of  ore  said  by  the  owners  to 
have  been  obtained  by  accurate  sampling  of  the  vein  was  submitted 
for  chemical  determination  and  showed  the  following: 

Gold  and  silver  not  published. 

Antimony  (Sb) 35.05 

Sulphur  (S) 13.79 

Silica  (SiOj) 48.80 

Molybdenum  (Mo) None. 

Qualitative  arsenic  (As) None. 

Wet  lead Trace. 

97.64 
Lime  and  magnesia  present  but  not  determined  quantitatively. 


An  Hu^w  by  the  Ttocmia  Smdting  Co.,  a<TM«iiB%  Wadi.,  duirad: 
Oold  and  tf TV  aot  pnUUMd.  • 


Al*hn"g^  IocbI^  nfened  to  aa  "the  intunony  pdne,"  the  propertj 
IB  being  expltntad  Boldj  for  iU  oontent  of  gold'  uid  mlver.  The 
■ntimoiiy  appears  to  be  of  later  oiifpn  than  Ihe  qiiarti.  Breodatod 
TOn  quarts  haa  been  healed  by  maaece  of  atabnite  that  have  inclosed 
qaartE  fragmenta  and  penetrated  them  as  tiny  Tfinlets  of  the  solplude. 

^ke  gold  haa  two  modes  of  ooourrenoe.  A  part  of  it  is  free  and  ma; 
be  seen  readily  in  tasked  hand  spedmena  (PL  XVII).  An  ezannnB- 
tion  of  polished  sectdoDsshowB  the  greater  part  of  the  vinblB  gold  to  be 
iBBOfliBted  vith  the  atibnite  and  to  ooour  altmg  the  bordan  of  the 
stibnite  araaa  or  in  the  eonneoted  craoks  and  vcinlets  vldcli  penetrate 
Aie  quarts.  It  vas  probably  introduced  with  ,the  aatamony.  A 
■mail  amount  of  the  gold,  however,  has  do  apparent  coimection  with 
Uie  stibnite  and  may  haTe  been  introduced  with  the  quartz  prior  u> 
flw  nlpbide  ndneralixataon.  llle  free  gold  is  not  evenly  distnbutwl 
flirou^iout  the  Ton  but  occurs  in  bunches  aud  appeal^  to  bo  inon 
plentifnl  in  the  sorfaoe  portion  o[  the  vein.  The  greater  part  of  tha 
gold  contained  is  inviable,  occurring  in  a  state  of  choniical  o^iimbiiift- 
tion  with  the  stibnite.  It  may  thus  be  seen  that  the  lode  owes  its 
economic  value  to  the  sulphide  mineralization,  for  most  of  the  gold 
in  both  modes  of  occurrence  ves  introduced  through  this  sgency. 
Locally  the  lode  widens  and  narrows,  varying  in  thickness  from  about 
20  inches  to  3  feet  and  appearing  to  widen  and  to  become  a  little 
steeper  with  depth. 

The  coimtry  rock  is  dork-green  chloritic  schist  composed  mainly  of 
quartz,  chlorite,  and  colorless  mica,  in  large  part'  muscovite,  with 
accessory  amounts  of  calcite,  epidote,  hematite,  and  zircon.  Bor- 
dering a  seam  of  gouge  that  defines  the  footwall  of  the  lode,  about  15 
inches  of  the  wall  rock  has  been  altered  to  a  mass  of  quartz  and  sm- 
dte  with  considerable  white  pyrite  in  small  aggregate.  The  altered 
wall  rock  also  contains  small  seams  of  gouge.  The  coimtiy  rock 
along  the  hanging  wall  also  has  been  siUdfied,  but  to  a  lesser  extent. 

Ore  has  not  been  mined  regularly,  but  several  small  shipments  have 
been  made  primarily  for  mill  testa  to  determine  the  value  of  the  ore. 

CHABLET  OBEEE. 

Bismuth-bearing  quartz  veins  occtu*  on  Charley  Creek,  a  small 
stream  which  enters  Sinuk  River  about  25  miles  north  of  Nome. 
Moffit '  visited  this  locahty  in  1906  and  noted  the  occurrence  of  two 
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parallel  quartz  veins  that  were  found  to  carry  bismuth.  These  veins 
are  about  8  and  12  inches  thick  and  are  separated  by  16  to  18  inches  of 
schist.  They  occur  in  strike  joints  dipping  50^-60**.  At  that  time 
they  were  traceable  on  the  surface  for  only  a  short  distance  because  of 
the  covering  of  slide  rock.  It  is  reported  that  recent  prospecting  on 
Charley  Creek  has  uncovered  a  4-foot  quartz  vein  that  carries  15  per 
cent  of  bismuth  and  a  fair  gold  content.  Tliis  locality  was  not  visited 
in  1913,  but  a  sample  of  the  ore  was  obtained.  It  is  composed  of  duU 
white  and  gray  quartz,  with  small  masses  of  intergrown  native  bis- 
muth and  bismuthinite  (bismuth  trisulphide). 

SLATE   CREEK. 

A  prospect  is  being  oi>ene(l  on  Shito  Crook,  a  small  stream  which 
flows  into  Ejuzgamopa  River  from  the  south  4  miles  east  of  Salmon 
Lake.  The  lode  is  a  mineralized  dike  cutting  greejistono.  The  rock 
is  badly  weathered,  so  that  its  original  character  is  in  doubt,  but  it 
appears  to  have  been  a  fine-grained  quartz-feldspar  rock  in  which  all 
the  feldspar  is  now  replaced  by  scricite  and  kaolin.  Tlio  dike  has  been 
fractured  and  filled  with  ferruginous  calcito  that  has  partly  replaced 
the  included  fragments  and  the  walls.  A  later  fracturing  of  the  lode 
was  healed  by  irregular  veinlots  composed  of  quartz  and  calcite 
deposited  simultaneously.  No  assays  of  this  lode  were  made,  but 
small  amounts  of  gold  were  obtained  by  cmshing  and  panning  the 
rock.  The  lodge,  which  is  about  3  foot  wide,  strikes  east  and  dips 
70°  N. 

A  short  distance  south  of  the  open  cut  mentioned  is  an  outcrop  of 
rock  which  appears  to  be  another  dike  about  10  feet  thick  and  parallel 
to  the  one  described.  It  is  an  even-text\ired  rock  of  gray  color  and 
very  fino  grain  and,  liko  the  other  dike,  wjis  probably  a  quartz-feldspar 
intrusive.  Quartz,  the  only  original  mineral  now  found  in  it,  occurs 
with  a  finely  granular  mass  of  epidote.  Traversing  the  rock  in  many 
directions  are  irregular  veinlots  composed  mainly  of  a  green  silvery 
micaceous  nuneral  which  proves  to  bo  chlorite.  With  it  are  asso- 
ciated a  number  of  other  vein  minerals — quartz,  albito,  calcite, 
epidote,  and  a  colorless  amphibolo  which  is  probably  tremolite.  This 
dike  is  not  thought  by  the  prospectors  to  bo  of  economic  value,  and 
work  has  therefore  boon  confined  to  the  other  lode. 

The  country  rock  is  fine-grained  greenstone.  It  is  evident  that 
this  was  originally  a  basic  igneous  rock,  but  it  has  been  entirely 
recrystallizod.  Green  hornblende  is  the  most  conspicuous  mineral, 
but  considerable  amounts  of  chlorite  and  epidote  arc  present.  Garnet 
and  pyrite  are  abundant  and  may  be  readily  seen  in  the  hand  speci- 
men. Albito  fills  the  interspaces  and  includes  rutile  and  titanite  and 
fragments  of  other  muierals. 
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The  claimB  covering  this  property  were  located  on  Slate  Creek  half 

a  mile  above  the  mouth  of  Rock  Creek  in  the  spring  of  !913.    At  ihe 

time  of  visit  the  only  development  work  done  was  a  small  surface  cut, 

but  plans  wore  being  made  to  open  the  lode  by  an  inclined  shaft. 

IRON. 

Deposits  of  iron  ore  in  the  Nome  region  have  been  pro&pected  and 
a  number  of  locatioiis  have  boon  recorded.  The  property,  composed 
of  four  groups  of  claims,  is  located  on  Sinuk  River  and  some  of  its 
tributaries,  about  18  miles  from  the  coast  and  20  miles  norlhoast  of 
Nome  in  a  direct  line,  although  the  rout«  traveled  to  reach  it  is  about 
30  miles  long.  Thi^  localitj-  was  not  visited,  and  information  ri^ard- 
ing  it  was  furnished  by  the  owners  of  the  claims.  The  bedrock  U 
described  as  consisting  of  chloritic,  micaceca,  and  talcose  schista, 
cut  by  sills  and  dikes  of  greeiistone  and  overlain  by  Ilmeetone,  inclos- 
ing the  bodies  of  iron  ore,  which  covers  an  area  25  milea  long  and  10 
mik«  wide.  Development  work  has  been  done  only  on  the  Monarcb 
group,  situated  between  Sinuk  River  and  Washington  Creek.  One 
sliaft  and  30  open  trenches  on  this  group  of  claims  have  disclosed  u 
largo  ore  body.  Specimens  of  ore  in  the  possession  of  the  ownora 
of  this  property  were  examined.  The  highest-grade  ore  is  composod 
essentially  of  limonite,  which  is  rather  massive  except  along  the 
numerous  open  spaces,  where  bolryoidal  and  mammiUary  forms  ex- 
hibiting fibrous  texture  are  well  developed.  A  little  hematite  is  also 
present  eis  narrow  layers  aeparalijig  the  massive  from  the  fibrous 
limonite.     Ore  uf  poorer  grade  conliiins  more  or  less  limestone. 

The  following  analyses  furnished  by  the  owners  of  the  claims  were 
made  by  the  Western  Steel  Corporation,  of  Seattle,  on  eamplee  said 
to  be  representative  of  the  ore  in  various  cuts: 
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The  following  report  was  made  by  the  Pacific  Coast  Testing  Labora* 
tory  on  samples  submitted  to  it  by  the  owners  of  the  property: 
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Some  gold  is  also  reported,  but  no  assay  returns  are  available  for 
"'blication. 
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No  work  other  than  that  necessary  to  bold  the  ground  is  being  done 
on  this  or  the  adjoining  groups  of  claims,  although  for  years  there 
have  been  indefinite  plans  either  to  open  the  property  and  ship  the 
high-grade  ore  or  to  erect  a  plant  on  the  ground  for  its  treatment. 
Natural  resources  v/hich  might  be  utilized  for  the  production  of  power 
are  available  near  by.  A  hot  spring  2  miles  below  the  location  of  the 
claims  is  said  to  maintain  a  uniform  flow  during  summer  and  winter 
and  could  possibly  be  used  to  generate  electric  power.  Another 
possible  reeource  is  coal.  Coal-bearing  rocks  outcrop  on  Coal  Creek, 
a  tributary  of  Sinuk  River,  a  short  distance  below  the  iron  prospects. 
It  is  reported  that  a  tunnel  driven  to  prospect  the  coal  cut  17  thin 
seams  ranging  in  thickness  from  3  to  16  inches.  The  coal  is  said  to  be 
of  bituminous  grade  and  of  fair  quahty,  but  the  extent  of  the  coal- 
bearing  rocks  is  not  known.^ 

TIN. 

Ever  since  placer  tin  was  first  produced  on  Seward  Peninsida  search 
for  its  bedrock  source  has  been  continued  and  a  number  of  tin-bearing 
lodes  have  been  located,  but  no  regular  production  has  been  main- 
tained. In  1906  the  Bartels  Tin  Mining  Co.  milled  10  tons  of  con- 
centrates, the  first  and  until  this  year  the  only  production  recorded 
from  tin  lodes  in  Alaska. 

The  Lost  River  tin-bearing  lode  prospects  are  located  6  miles  from 
the  coast,  on  Cassiterite  Creek,  a  tributary  of  Lost  River,  in  the  ex- 
treme eastern  part  of  Seward  Peninsula.  This  property  has  recently 
been  taken  over  by  the  Jamme  Syndicate  and  actively  developed.  A 
small  concentrating  plant  erected  in  the  spring  of  1913  was  operated 
for  about  two  months  to  test  operating  conditions  fully  and  produced 
5,000  pounds  of  concentrates  containing  over  60  per  cent  of  metallic 
tin  and  11  per  cent  of  tungsten.  The  ore  bodies  of  this  locality  are 
described  as  mineralized  dikes  of  quartz  porphyry  which  cut  the  Port 
Clarence  limestone  and  are  intimately  connected  with  granitic 
intrusions.*  Plans  for  future  development  include  the  installation  of 
a  larger  plant  on  the  property,  as  well  as  a  smelter  at  Seattle. 

On  Ear  Mountain  during  the  summer  of  1913  a  party  of  men  were 
prospecting  a  tin  lode  and  found  tin  in  suflBcient  quantity  to  encourage 
further  winter  development.  The  ore  is  reported  to  lie  in  a  shear 
zone  in  the  granite. 

Tin  lodes  are  known  also  at  Brooks  Mountain,  at  Cape  Mountain, 
and  on  Buck  Creek,  but  little  work  has  been  done  at  any  of  these 
places  recently. 

1  Collier,  A.  J.,  The  gold  placers  of  parts  of  Seward  Peninsula,  Alaska:  U.  S.  OeoL  Survey  Bull.  338, 
p.  84, 1906. 

*  Knopf,  Adolph,  Geology  of  the  Seward  Peninsula  tin  deposits,  Alaska:  U.  8.  Oeol.  Survey  Bull.  358, 
p.  40, 1908. 
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141.    The  Koogarok  region,  by  A.  H.  Brooks.    In  Bulletin  314, 1007,  pp.  164-131. 
Geology  and  mineral  reiources  of  Iron  Creek,  by  P.  S.  Smith,     In  Bulletin  314, 

1907,  pp.  157-163. 
The  gold  placera  of  partfl  of  Seward  Peningula,  Alaska,  including  the  Nome,  Council, 

Kougarok,  Port  Clarence,  and  Goodhnpe  precincls,  by  A.  J.  Collier,  F.  L.  Hea^ 
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119  pp. 

TOPOORAFHIC  MAPS. 

•Fort  Yukon  to  Kotzebue  Sound,  reconnaissance  map;  scale,  1:1,200,000;  by  D.  L. 
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Noatak-Kobuk  region;  scale,  1:500,000;  by  C.  £.  Gifiin,  D.  L.  Reabum,  H.  M.  Eakin, 
and  others.    In  Bulletin  536.    Not  issued  separately. 
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